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OUR NEW MONITOR COMES WITH 
WITH VIBRANT COLORS. IT COMES 
SHOULDN'T YOU MAKE SURE IT 


The next time you buy 
a computer, there’s one 
thing you should look 
at very, very closely. The 
monitor. (After all, it’s 
something you'll surely 
be looking at very, very 
closely for years to come.) 

You'll be pleased to 
know there’s one computer 


monitor that offers the 


MultiSyne XV15 


15" Flat Square Technology CRT 
(13.8" Viewable image size) 
ee 


28mm dot pitch 

—.—_ 
Microsoft® Plug and Play compatible 

аен 


Max. Resolution: 1280 x 1024 
Non-Interlaced at 60Hz 


big, bright, vivid display 
quality you demand, the 
ease-of-use you expect, and 
a three-year limited war- 


ranty you will, in all likeli- 


hood, never need to use. 


The MultiSync? XV15 


„ 1995. See retailer for details. 


SHARPER IMAGE. 
ITH A THREE-YEAR WARRANTY. 
ОМЕЗ WITH YOUR COMPUTER? 


from NEC. Compared 
with monitors that come 
bundled with 
most systems, 
it’s noticeably 
superior. Yet 
it’s very 
afford- 
able. Quite 
an attractive combination. 

Especially when you 
consider the fact that we'll 
throw in a free TaxCut® 
software package* ($79 
value. MSRP) when you 
buy the new MultiSyne 
ХУ15 monitor. 

Which all begs the fol- 
lowing question: why not 
ask the helpful salesperson 
to kindly substitute the 
MultiSyne ХУ15 for the 
monitor that comes with 
the system? Or if you've 


already bought a system, 


‘trademark of МЕСА Software, Ine. All other trademarks are property of their respective owners. ©1994 NEC Technologies, Ine. 


ІТ COMES 


why not upgrade? 

These questions, we 
suppose, you 
could ponder 
for days upon 
end. However, 
if you're a bit 
impatient, we 
suggest you visit your 
computer retailer апа 
compare. Ash to see the 
MultiSyne XV15 next to 
any other monitor. You 
will вее the MultiSyne 
ХУ15 stands alone. 

For more information 
on the MultiSyne XV15, 
simply call 1-800-NEC- 
INFO. Or for information 
sent via fax, call 1-800- 


366-0476 and request 


d ocu- iar Gana 
SEE, HEAR 
ment АМО FEEL THE 
DIFFERENCE” 
number 
981501. NEC 


This One 
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2, Introducing 
Gillette SensorExce! 
With soft, flexible microfins for the closest shave ever. 


can shave you closer, with 


Gillette brings you SensorExcel,” 

the next revolution in shaving more comfort. 

closeness. SensorExcel's responsive 
We started with Sensor s Flexgrip™ handle and unique 


---- spring-mounted twin blades that pivoting action give you 

adjust to your face. superior maneuverability and control. 
Then we developed a remarkable innova- The result is the closest, most comfort- 

tion called microfins and placed them ahead able shave you've ever experienced. 

of the blades. These soft flexible fins gently Get Gillette SensorExcel. And get closer 

stretch your skin, causing your beard than ever before. 

to spring upward so the blades с Gillette 

TheBestaManCanGet" — 
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COVER ILLUSTRATION 
BY KEN MARSCHALL 


ls there a computer yet invented that ab- 
solutely everyone would use? Xerox scr 
entists ore betting on small, wearable com- 
puters that automatically remember what 
you do. Here's o preview of perhaps the 
next computer revolution, 


What REALLY 
банк THe Tranic 
AS 

The great ship whose name is synonymous with disaster was 
designed to take three days to sink after a collision, It went 
down in three hours. What went wrong? New scientific anal- 
yses of the wreck reveal the answer in this exclusive story. 


Fore! 

56 

Researchers are using biomechanics їо analyze what happens 
from the moment a golfer picks up a dub until the ball drops 
into the cup—hopefully in par or less. 


It’s Tue Barrery, Stupip! 
62 

Just who's fooling whom? California's zero-emission mon- 
date is a masterpiece of flowed, bureaucratic thinking. The 
law is way ahead of battery technology at its best. 


Family VALUES 

66 

Value is the theme of the New American Home for 1995. 
The latest entry in the annual series of live-in homes show- 
cases how new building techniques con be combined with 
procticolity ond technology in о house made for family living. 


0) тне Low-Cost SIDE 
| Or Luxury 


Zo 
We round up four sporty sedans—the Mercedes-Benz C280, 


ф 500 900SE, Volvo 850 Turbo, and Mazda Millenia S—to 


prove you can drive in luxury without paying a king’s ransom, 
and without incurring the government's luxury excise tax. 
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Tranic Mystery SoiveD? 


Ihe sinking of the Titanic in 1912 
T» the most famous of all 

maritime disasters, at least in part 
because of the mystery surrounding its 
cause. How could a state-of-the-art 
“unsinkable” ship be swallowed by the 
sea in a matter of hours? Over the 
decades there have been numerous 
attempts to find an answer—from sci- 
entific expeditions in manned sub- 
mersibles to court cases and investiga- 
tive reporting. In this month's cover 
Story, award-winning science writer 
Robert Gannon offers an exclusive 
account of the latest scientific tests, 
which lead to a new and highly plausi- 


Titanic detective: Canadian 
and the Charpy test machine that confirmed a 
new metallurgical theory for the sinking. 


Steve Blasco 


ble reconstruction of that fateful night 
in the North Atlantic. 

It took many years and a certain 
serendipity to obtain the pieces of the 
Titanic hull that underwent metallur- 
gical tests at a Canadian government 
laboratory in Nova Scotia late last 
year. The results are hard to dispute. 
As big and as strong as she was, the 
Titanic was a floating disaster waiting 
to happen—and Gannon’s story 
explains why. 

Yet the Titanic story is a case that 
never seems to close completely. New 
theories about the ship’s demise con- 
tinue to spring up. Writer and painter 
James G. Clary, who specializes in 
maritime subjects, believes he too has 


4% POPULAR SCIENCE FEBRUARY 1995 


uncovered some startling new informa- 
tion about the Titanic’s last moments. 
In his recently published book, Super- 
stitions of the Sea (Maritime History in 
Art, St. Clair, Mich.), Clary claims 
there is “substantial and documented 
proof” that the engines on the Titanic 
were restarted and ran for as long as 
30 minutes after it hit the iceberg and 
stopped. “In doing so,” Clary concludes, 
“she undoubtedly hastened the intake 
of sea water through her wounded hull 
to greatly reduce the precious time she 
had left before foundering.” 


t a California symposium in 

December, our West Coast Editor 

Stuart F. Brown spent a few days 
mingling with all sorts of engineers, 
government officials, marketing execu- 
tives, and the like who are on the cut- 
ting edge of the nascent electric car 
movement. I say movement carefully, 
because according to the best evidence 
we can uncover, electric cars are now a 
policy in need of a technology. 

In his story—"It's the Battery, 
Stupid!”—Brown offers an update оп 
state legislation that will quite likely 
mandate the sale of electric vehicles in 
auto showrooms near you by 1998. He 
also provides a primer on the various 
battery technologies that will be avail- 
able for such cars by that time. The 
bottom line? EVs are not ready for 
prime time. Says Brown: *'I wish I 
could get a better battery' was the 
overwhelming sentiment of the vehicle 
builders at the symposium. Most 
advanced designs remain unproven in 
the gritty world of stop-and-go urban 
driving in the hands of motorists who 
aren't electrochemical wizards." 


inally, the In Balance department 
Е: page 8 announces the begin- 

ning of a special project. We’re 
kicking off our coverage of Ocean 
Planet, a unique partnership our com- 
pany has formed with the Smithsoni- 
an Institution to celebrate and pro- 
mote greater understanding and 
awareness of the vulnerability of the 
world’s oceans. Throughout the year, 
in special sections and in a single- 
topic issue, POPULAR SCIENCE will be 
concentrating on the scientific and 
technological aspects of our relation- 
ship with the sea. This month, we 
begin with a description of the Smith- 
sonian’s exhibition plans and a look at 
some maritime conservation issues for 
address by the 104th Congress. 
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TALK BACK 


Hor (Nor гози 


pa of heating the moisture in 
clothing directly, as does the mi- 
crowave dryer in “Home Technology 
Newsfront” [Oct. 941, my patent- 
pending version uses microwaves to 
warm a heat exchanger. Air for 
clothes drying is warmed as it’s 
drawn through the heat exchanger 
by a vacuum pump or fan. When the 
air reaches the proper temperature, 
the inlet is restricted, pulling a vacu- 
um; this removes the moisture at a 
lower temperature than today’s dry- 
ers. Using a heat exchanger also pre- 
vents any potential danger of fire or 
fabric scorching from metal contami- 
nants like bobby pins that get into 
the laundry. 
Emory S. Collins, Jr. 
Leesburg, Fla. 


WHIRLING Down 
MEMORY LANE 


he picture of the Hiller-Copter in 
“Looking Back” [Nov. 941 brought 
back memories of an assignment I 
was given in 1945 as an engineer for 
Henry Kaiser. I helped Stanley Hiller 
Jr. redesign the Hiller-Copter's rotor- 
control system. Two redesigned ma- 
chines were eventually built, but with 
the war winding down, the effort was 
too late. 
W. B. Ball 
Oakland, Calif. 


LETHAL PROSE 


low dare you insult the sanctity of 
religious freedom in “Softkill” [Oct. 
941? I am an agnostic, but your “sub- 
tle” insinuation about “religious fanat- 
ics” who require a military solution 
was disturbingly offensive—and hard- 
ly scientific. And don’t think I didn’t 
notice another anti-religious zinger in 
the same issue: “How Many Planets?” 
[Science & Technology Newsfront] 
showed your contempt of those who be- 
lieve in creation by whatever method, 
as opposed to evolution, as the expla- 
nation for human existence. If your re- 
ligion is Secular Humanism, don’t pre- 
sent it on the altar of science. 
Jeanne E. Sarmont 
Chicago, Ш. 


he 86 murdered “heavily armed 
followers” of David Koresh were 
not: The group—including 17 chil- 
dren—had only small arms, while 
government agents used large-cal- 
iber automatic weapons with metal- 
piercing rounds. The “fortified com- 
pound,” also, was constructed of 
two-by-fours and plywood, and wasn’t 
even insulated. 
Chris St. John 
SeaTac, Wash. 


have an idea for another nonlethal 
technology that can be used by the 
military or police: Nontoxic, non- 
flammable glowing liquid, such as 
that found in glow sticks sold at 
amusement parks, could be squirted 
onto a fleeing suspect to aid night- 
time pursuit. 
Stuart Kaplan 
Bloomington, Ind. 


Discourse Он 
DNA Issues 


ХА Fingerprints on Trial" Хоу. 
"94] refers to removing human 
“сей walls" by spinning blood in а 
centrifuge. Plants have rigid cell 
walls, mammals only have cell mem- 
branes. I know this because my 10th- 
grade biology class has just studied 
everything you wanted to know about 
cells (and lots I didn't). If you print 
this letter, maybe ГП get extra credit 
for showing I really do pay attention 
in class. 
Derek S. Weisbruch 
Salt Lake City, Utah 


үс: reported that DNA “finger- 
printing” was first used to solve a 
1986 double rape/murder case in the 
English Midlands. Actually, as de- 
scribed in The Blooding, by Joseph 
Wambaugh, the murderer was not 
caught because of DNA match- 
up—but rather because he raised 
suspicions by asking a friend to pro- 
vide a blood sample in his place. 
DNA testing proved the murderer’s 
guilt after he had been arrested for 
his terrible crimes. 
Alex Friedmann 
Clifton, Tenn. 


realize that business is business, 

but I was appalled that you jumped 

on the O. J. Simpson bandwagon. You 

can come up with better scientific 
topics than this. 

Paul Allen Weyenberg 

Portage, Mich. 


Address your letters to Readers Talk Back, POPULAR Science, 2 Park Ave., New York, N.Y. 10016; fax them to 212-481-8062; 
ог send electronic mail to our CompuServe account number, 75140,1732. The letters may be edited for space and clarity. Due 
to the volume of mail, we regret that we cannot answer unpubiished letters. 


Dots Or CONFUSION 


» for one, cannot see any of the im- 
ages in “Dots of Illusion” [Sept. 941. 
у wife and her parents can make out 
ome of them, but they all wear glass- 
в to see. So maybe the secret is Бау- 
ing poor eyesight? 
Alan Wilkinson 
Hastings, New Zealand 


Tire TRAGEDY 


Пе “Mired in Tires" [Oct. 941 did 
an excellent job of pointing out 
different alternatives for tire reuse 
land disposal, it missed an obvious 
fact: We have this dilemma because 
we depend far too much on automo- 
biles. Until we use more alternative 
modes of transportation, we'll contin- 
ue to have a scrap-tire problem. 
J. Scott Francis 
San Jose, Calif. 


Corrections: The cutaway diagram of 
the electromagnetic gun should have 
been credited to Ron Finger [Science & 
Technology Newsfront, Nov. "941. 

The Naval Research Laboratory de- 
signed and constructed the Clemen- 
tine spacecraft [“Best of What’s New,” 
Dec. 94). 

The photo of the Robotic Surrogate 
was inadvertently rotated 90 degrees 
[What's New, Jan.]. 


Ask POPULAR SCIENCE 


If black holes suck GL) into them, 
how can they be detected. 

е What's the difference A a 
low-speed and ап allspeed traction- 

control system? 

eHow does that spread-spectrum cordless 
phone I bought actually work? 

What's the best way to measure the radon 
level in my house? 


РОРИЩЕ Science will answer your science 
and technology questions in a new section 
to premiere this year. 


Mail questions to: Ask Popular Science 

Popular Science 

2 Park Ave. 

New York, NY, 10016 
E-mail (from any online service) to our 
Internet address: 

AskPop Sci@aol.com 
Or fax us at: (212) 481-8062 


Sorry, but only letters chosen for publication 
con be acknowledged or answered. 


If you're stuck with a chain drive opener, you know the 
answer. Chain drives rely on a noisy, greasy, slack chain 
with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie? Screw Drive Opener: 
Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 


Maximum Power, Quiet and Durability. Genie's reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

“Tighter” Security. Chains flex, wobble and give. But Genie's 
exclusive solid steel screw twists down tight and resists forced, 
manual operation. қ 

The Standard for Safety. Every 1993 model Genie meets or & 
exceeds the strict mandates of The Consumer Products Safety Act. & 
And every Genie has earned the UL® Mark of Safety. 

Easy Installation. Follow the step-by-step illustrated 
instructions. We even have a how-to home video and a toll- 
free HELP hotline. Or you can just call an authorized. 

Genie Professional to do the job. 

For the name of your nearest Genie dealer or 
Professional Installer, call 1-800-87-GENIE. 

In Canada, call 1-800-654-3643. 


GERE 


Built ForA Lifetime. 


GXL Series 


01993. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 
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Celebrating And Saving Our Seas 


OCEAN PLANET 


id you know that 97 percent of all the water on 
earth is found in our oceans? That 58 percent of 
our imports come by sea..that nearly 180 million 
people visited America’s beaches last year..that saltwater 
sport fishing contributes nearly $15 billion a year to our gross 


national product..that ship construc- 
tion, commercial fishing, offshore oil 
and natural gas production generate 
nearly $242 billion in annual 
revenues worldwide..that, dis- 
tressingly, nearly 3.1 million 
pounds of trash—glass, plastic, 
cigarette butts, six-pack hold- 


ers—were collected from Amer- 2041 


ісаз oceanfronts last year? 

More than eight million Ameri- 
cans will have a chance to discover 
these facts, and more, during a land- 
mark exhibition that will begin in 
April and continue nationwide over 
the next four years. The exhibition, 
conceived and created by the Smith- 


sonian Institution, is designed to por- 
tray, and heighten public awareness 
of, the critical need for ocean conser- 
vation. 

All of our lives are connect- 
ed to the ocean. It is a vital 
source of food, services, environ- 
mental well-being and inspira- 
tion. Yet the health of the 
world's oceans is threatened to- 
day—by pollution, shoreside develop- 
ment, ocean dumping and land-based 
waste—as never before. Ocean conser- 
vation, and the need to save our seas, 
have become major environmental is- 
sues of the Nineties. 

The Ocean Planet exhibition will 


The Times Mirror Magazines Conservation Council reai 
Stream, Golf Magazine, Home Mechanix, 
Sportsman, SKI Magazine, Skiing Magazine, · 
Sporting Goods Dealer, The Sporting News 
natural resources by seeking solutions to environmental proble 


open at the Smithsonian's National 
Museum of Natural History in Wash- 
ington, D.C. in April, remain there 
for nine months, then travel to ten 
cities on its four-year tour. Included 
among its exhibits will be an immer- 
sion sound experience where visitors 
can enter the ocean's depths, а walk-in 
model of the research submersible 
Sea Link, videos depicting the diversi- 
ty of land forms and life beneath the 
sea, an oceanographic lab, a special 
“sea store” showcasing the everyday 
products that come from the oceans, 
and more. 

In a unique partnership with the 
Smithsonian, Times Mirror Maga- 
zines will extend and communicate 
the message of Ocean Planet to a na- 
tionwide audience. Among other com- 
ponents TMM will bring to the pro- 
gram are an Ocean Planet souvenir 
program, an Ocean Planet book, а spe- 
cial children's magazine on the 
oceans, an educational CD-ROM, and 
special editorial features in TMM's 
national magazines and Times Mirror 
newspapers. The Discovery Network 
has also created a special cable TV se- 
ries on the world’s oceans that will 
run concurrent with the opening of 
the exhibition. 

Ocean Planet will be the world's 
first major traveling exposition on 
ocean conservation. By addressing 
ocean conservation issues, the Con- 
gress has an opportunity to make a 
positive contribution for all in its 


A Marine Conservation Agenda For The 104th Congress 


s we go to press, the nation’s capitol is in disar- 
Да е under ће 

ем leadership brought in by the 1994 elec- 
tions. 
Speaker-in-Waiting Newt Gingrich’s plans to reform 
the committee structure in the House of Representa- 
tives, for example, could include the elimination of the 
Merchant Marine and Fisheries Committee. Although 
reducing the number of Congressional committees has 
merit, focal points that will address ocean conserva- 
tion issues must be retained. 

While Congress may be awash in gridlock, and re- 
organizing Capitol Hill will take time, there are some 
clear opportunities for significant progress to improve 
the health of our oceans: 


MAGNUSON ACT: CALL FOR REFORM 

inacted in 1976, the Magnuson Act shut down 
Есе fishing fleets operating within the United 

States 200-mile limit and established a manage- 
ment regime for domestic fisheries. Now, 20 years 
later, many marine fisheries are in their worst shape 
ever. Without major reforms, the Magnuson Act will 
not improve the situation. We believe the following ini- 
tiatives should be included: 

ФА scientific approach. A quota for allowable 
catches should be determined by scientists and then 
split among user groups. Presently, user groups de- 
cide how much should be caught. Not surprisingly, 
those numbers are often excessive. 

% A zero-bycatch policy. Fisheries such as some 
shrimp harvests, in which up to a thousand pounds of 
juvenile finfish are caught, killed and discarded for 
every hundred pounds of shrimp saved, should be de- 
clared illegal. 

% User fees. Unlike others who extract from public 
natural resources, commercial fishermen do not pay 
for what they take from the sea. Recreational fisher- 
men do, by paying taxes on fishing equipment and 
buying saltwater licenses in some areas. A commer- 
cial fee should be established with the proceeds used 
to restore the marine environment. 

% Investments in aquaculture. The financial incen- 
tive to commercial fisheries to catch wild fish stocks 
frequently leads to overharvesting. However, efforts 
to limit catches are resisted by most commercial har- 
vesters, who claim the public will not have fish to eat. 
The answer is aquaculture, or fish farming. Redfish, 
striped bass and shrimp farms, among others, have 
created a $28.4 billion global industry. Their success 
demonstrates that ocean-friendly alternatives to com- 
mercial over-fishing are available. Financial incentives 
to encourage aquaculture development should be in- 
cluded in the Magnuson Act. 


FARM BILL REAUTHORIZATION A MUST 
е Food, Agriculture, Conservation and Trade 
Act of 1990—commonly referred to as the Farm 
Bill—expires this year. While it may not seem 
like a centerpiece for an ocean-conservation legislative 


agenda, its reauthorization is the most important con- 
servation measure facing the 104th Congress. 

The Farm Bill contains a number of financial incen- 
tives to induce farmers to protect their land and wa- 
ter. As one example, the Conservation Reserve Pro- 
gram—which encourages farmers to retire highly 
erodible and other environmentally sensitive lands— 
improves water quality by reducing soil erosion by 
700 million tons per year. An ocean-conservation leg- 
islative agenda should include passage of a 1995 
Farm Bill with the reauthorization of the CRP. 

Another key environmental measure is Swamp- 
buster which denies price supports and other subsi- 
dies to farmers who drain, dredge, fill or otherwise 
convert wetlands into cropland. Wetlands serve as 
ecological buffers and filters for the ocean and are vi- 
tal habitat for fish and wildlife. 


CLEAN WATER: AN AMERICAN PRIORITY 
mericans, according to TMM's 1994 National 
Environmental Survey, place water at the top of 
their environmental agenda and want stiffer 

regulations to curb its pollution. Congress has at- 
tempted to reauthorize the Clean Water Act for four 
years. One area of contention, however, is wetlands 
protection. Another concerns “non-point source pollu- 
tion"—e.g., storm runoff. 

As an example of the effect of non-point source 
pollution, runoff from agriculture as well as urban and 
suburban development contributed to a 90 percent 
loss of important sea grasses in the Chesapeake Bay 
during the mid-1980s. To reduce this pollution, the 
government should provide more financial incentives 
that encourage greater compliance with non-point 
source regulations. 

Wetlands protection is also a critical component of 
the Clean Water Act. We should support financial in- 
centives that encourage private property owners to 
protect their wetlands. These could include purchas- 
ing conservation easements, decreasing tax bills to 
landowners who protect their wetlands, and trading 
existing tracts of public land for private land with sig- 
nificant wetlands value. 


Ithough voters went to the polls on November 

8, 1994 with a clear mandate for change, their 

lecree did not include compromising the in- 

tegrity of the marine environment. There is strong 

public support for making ocean conservation a priori- 
ty for the 104th Congress. 


YOUR OPINION COUNTS 


If you have an opinion on these proposed 
reforms, write to the Times Mirror Maga- 
zines Conservation Council (1705 De- 
Sales St., N.W., Washington, D.C. 
20036). We will forward your letter to the 
appropriate members of Congress. 


NEW 


| 
M Im ig lft 


SCREEN | 


NEC's MultiSync XE monitors are the 
first to support the “plug-and-play” 
standard that will be part of Windows 
95, due by summer, Using the plug- 
and-play technology, the XE communi- 
Cates its capabilities to the computer, 
which then configures and optimizes 
the monitor’s settings for the best 
video performance. The XE works 
with Macintoshes or Windows PCs 
and comes in 15- ($575), 17- 
(5999), and 21-inch (shown, 
$2,095) screen sizes, 


When lines are downed by storms, 
the Long Island Lighting Co.’s proto- 
type robotic arm can help service- 
men untangle dangerous wires. 
Developed with Intellisys Auto- 
mation of Westbury, N.Y., the arm is 
the first of its kind in the country, | 
claims LILCO. Attached to о specially 


designed bucket truck, the arm can T 
stretch over 47 feet to trim trees | we Қ 


near overhead lines, install and cut | 


wires, ond move live wires aside for 
servicing. “ 


The Tanita TBF-501 lets you monitor 
body fat along with your weight, at 
home. Program in your sex, age, 
and height, step on the electrode 
foof-pad, and your weight ond body- 


ELECTRIC FLASH | fat ratio will quickly appear on the 


monitor. The device stores physical 


Looking as though it could be at home in the air, the sea, or on land, the electric vehicle dubbed ZER (Zero Emissions Record) was data for up to four people. Price: 
crafted by Italian сог stylist Bertone with hopes of establishing о world land-speed and distance record for electric vehicles. The car | $500. Tonita Corp., 5200 Church 
succeeded; ZER has sprinted to a top speed of 185 mph and maintained an average speed of 123 mph for one hour of running. St., Skokie IL 60077 
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| 
IN-YOUR-FACE ТУ 


The Personal Display glasses provide the equivalent of an 80-inch television picture 
viewed via two LCD panels (138,000 pixels each) built into a head-mounted dis- 
play that weighs about seven ounces. You plug the video and stereo audio cable in- 
to a TV tuner, VCR, or video camera. The base unit is $599 and a version that in- 
dudes a PC module (with head-racker and VGA converter) is $799. Virtual 
1/0, 1000 Lenora St., Ste. 600, Seattle WA 98121. 


Peugeot has pushed the envelope 
with its electric concept vehicle, the 


JOHN WEINSTEIN 


SKELETON SHELTER 


This mammoth-bone hut, like those made by hunters in Ukraine about 15,000 
years ago, is part of Teeth, Tusks & Tar Pits, the newest permanent exhibit at 
Chicago's Field Museum. The hut was reconstructed from copies of mammoth 
bones in the museum’s collection and contains a fire pit and a mammottrskull mu- 
sical instrument that visitors con play. The 7,000-squarefoot exhibit traces life 
from the extinction of dinosaurs through the evolution of humans. 


TOUCH OF A FINGER 


An alternative to mice and trackballs, the TouchPad lets your finger control the cur- 
sor or pointer on о computer screen more precisely. The pressure-sensifive tablet 
will initially be available only to manufacturers, but several companies, including 
Twinhead and Epson, are expected to incorporate it into computers. The TouchPod 
could also be used os a remote-control pad for VCRs and cable TV boxes. 
Synaptics, 2698 Orchard Pkwy., San Jose CA 95134. 


lon. NiCad batteries power ће сог 27-hp motor from 68 to 93 miles before recharge. To increase the sense of spaciousness in 
cromped quarters, the roof is made of one-way glass, enabling passengers to see out but preventing passersby from peering in. 
Door handles have been removed and replaced with touch-sensitive pads. Top speed is about 65 mph. 


SCOPE 


The term spy glass could have been coined for the Steiner Mini-Scope. Using folded 
optics technology to reduce its size, the monocular measures only 3 by 17/s by 1 
inches and weighs just 3 ounces. The 8x22 (eightpower, 22mm objective lens) 
monocular hos о 360-oot field of view о? 1,000 yards. Price: $149. Pioneer 
Research, 216 Haddon Ave., Westmont NJ 08108. 
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The new Regal. One glance - 


Pro inn 


will tell you some instrumental — 
changes have been made here. 


From the driver's seat in this all-new, comfort-driven 
interior, you face a completely redesigned instrument 
panel. Ease of control, easy-to-read gages, they're 
all in place to maximize your command of the 19 a 
road. And to maximize your driving safety, \ / 
dual air bags and anti-lock brakes аге 3 : 
standard equipment. N 


To learn more, call 1-800-4A-BUICK. 


50 60 
0 70 
30 «Му, 80 


80 100 ‘ TAP 
80 NN 50 120 C 90 


BUICK 
The New Symbol For Quality 
In America. 


SPORTY BUT RUGGED 


Yamaha's new Wolverine 4x4 altterrain vehicle combines load-carrying 
with the power and acceleration of a sports machine. Powered by a new 
aircooled 348-cc fourstroke engine, the ATV features a front double- 
wishbone and rear swingarm suspension with 7.1 inches of suspension 
stroke. An 8.7-inch ground clearance allows for versatile back-country rid- 
ing. Price: $5,900. 


TEMPERED 
THRILLS 


Phantasmagoria, a CD-ROM game 
from Sierra Publishing, is a psycho- 
logical thriller with о tomer side. А 
malevolent force twists one character 
into evil incarnate, but entering a 
password enables you to tone down 
the ensuing horror, so the game can 
appeal to both adult and family audi- 
ences. Price: about $70. 


| 
SVELTE TRAVELER 


Тһе palm-size MicroPok clock radio offers clear, loud sound, 
even though it's less than an inch thick. The diminutive unit 
comes with beeper and music alarm and costs $50. Executive 
Travelware, Box 59387, Chicago IL 60659. 


| 
LAPTOP PHOTOGRAPHER 


era is ће first to plug into a PCMCIA type II slot, enabling road 
warriors 10 capture video or still images on the fly. The $600 
unit ($700 with video editing software) displays МІНтю- 
tion video; it captures video at five frames per sec- 
ond. Its high-resolution lens enables you to cap- 
ture readable images of 8 /:- by 11-inch 
documents at 256 levels of gray. A color 
version will be available this spring. 
Envoy Dato, 953 E. Juanita Ave., 
Ste. A, Mesa AZ 85204. 


Called the PC Card Camera, this lilliputian black-and-white video com- 


LIGHT IN THE | 
DARK | 
Feel like working on the red-eye 

flight? The Notebook Computer Light 
illuminates dim working places so 

you can see your portable computer's 
keyboard ond any papers lying beside 

it. The light is powered by four 
rechargeable NiCad batteries and 

works with any laptop. Price: $40. 

ASF Associates Ltd., 2144 Seneca 

W., Merrick NY 11566. 


LOST iy SPAN 


WATCH THE ROBINSON FAMILY, 


MAJOR WEST, THE MISCHIEVOUS 


DR. SMITH AND ROBOT TRY TO 
FIND THEIR WAY HOME. 


Before American astronauts landed on the 
moon, TV homes were visited every week by 
the space colonist family who lost their way 
on a trip to the far-off Alpha Centauri system. 
Now you can join “space kid” Will Robinson, 
his family, and the crew of the crippled 
Jupiter Il spaceship as they encounter 
unknown planets and strange aliens in 

The Collector's Edition of Lost In Space— 

only from Columbia House Video Library. 


THE FIRST VIDEO INCLUDES 
THE PILOT EPISODE, , 


NEVER SEEN BEFORE pue. ? 
ON NETWORK ТУ! < 


Every episode plunges you апа Ше 
intrepid Robinson family into a new life 
and death situation, battling the'ódds " 
against strange ali апа hostile 
i nts. Begin with your 
that includes the rarely 

No Place to Hide.” 


FO $4.95 (PLUS SHIPPING AND HANDLING) 
lwo episodes on every video 

* Specially packaged Collector's Edition not 
available in stores 

* Future videos in series sent every 4-6 weeks 

*Risk-free, ten day examination every time 

"Keep only the videos you want for 

just $19.95 each (plus shipping & handling) 

‘No minimum to buy, по risk, 

cancel at any time 


GET THE FIRST VIDEO 
FORONLY $ Д 95 


(PLUS SHIPPING 
AND HANDLING) 


All Rights Reserved. 


MAIL TODAY! 


For foster service, use your credit card and call, 


Columbia House Video Library, Dept. W22 
P.O. Box 1112 Terre Haute, IN 47811 


О YES! Send me my first 2-episode videocassette for 
just $4.95 plus $2.45 shipping and handling and enter 
my subscription to LOST IN SPACE THE COLLECTORS 
EDITION. Also send me future videocassettes in Ше series 
under the terms described in this ad. ІНІ do not choose 
to keep my introductory shipment, | will return it within 
10 days for a full refund or credit to my charge account. 
Check method of payment A2L 

О My check is enclosed for $4.95 plus $2.45 shipping 
and handling (total is $7.40) made payable to 
Columbia House Video Library. 

Charge this and any future purchases to: A2 
ЗАМЕХ ЗМБА О MasterCard О Diners Club О Discover 
Account Мо Exp.Dae .— — 


Signature 


Щ Phone No.( 0) 


Мате 


Address _ Apt # 


City 


Note: All o; 


dnt willbe serviced Гот trono Applicable soles lax added” 
to ой! orders. ii 9 


Muscular 
RACER 


Cross a minivan with а Formula 1 гос 
er, ond you've got the Renault Espace 
F1. It packs оп 800-hp version of the 
Renault 3.5iter V10 racing engine 
just in front of the rear wheels and 
uses o semiautomatic six-speed geor- 
box from F1 race cars. The combino- 
tion moves the 2,425-pound four- 
seater to 125 mph in just over six 
seconds with a top speed of 186 
mph. There are по plans 10 produce 
the Espace F1, but it will be used as 0 
sofety car at 1995 Grand Prix events. 


Pagers receiving faxes and 
voice mail? Low-priced 
35mm cameras taking pho- 
tos without film? Those are 
just two of the possible ap- 
plications for SunDisk's 
CompactFlash cord—o 
matchbooksize “flash” 
memory card that retains do- 
То even when the power is 
shut off. CompactFlash cards 
are one-quarter the size of the 
PCMCIA cards used in portable 
PCs, yet they сап hold up to 
30MB of data. The technology 
will be available to electronics 
manufacturers early this year. 


LIFE-SUPPORT COCOON 


The time it takes їо airlift critically wounded soldiers to a hospital can mean the dif- 
ference between life and death. But their chances for survival should increase after 
1997, when Northrop Grumman will complete a prototype battlefield life-support 
cocoon for transporting wounded Gls. Dubbed Life Support for Trauma And 
Transport (LSTAT), the self-powered unit will include an oxygen generator, climate 
control, respirator, suction unit, ond remote control. 


The new Pocketlet from Pentax Technologies is one of 
the smallest portable printers ever developed. The LoserJetcompatible device prints 
text ond graphics at 300 dots per inch yet weighs only a bit more than о pound 
(17.5 ounces) including the battery, ond measures a slim 10 by 2.2 by 1.2 inch- 
es. It does require faxlike thermal paper, however. Price: 5499. 


| TRAILER 


Haul your gear in style 
with the Bogageur, an 
aerodynamic trailer that 
can stow 880 pounds 
of cargo. The fiberglass 
body is only 39 inches 
high so it doesn't ob- 
struct rear vision. The lid 
con be locked and is 
watertight. Phi Design, 
Box 341, 9 rue Ferrer, 
38509 Voiron, Fronce. 


CompuServe 
Highway 


CompuServe would like to introduce 
Canada to our information highway. 


You’ve heard a lot about the information 
highway lately. But before you give it a try, make 
sure you take the right road. CompuServe. 

CompuServe has more than 2,000 exciting 
things to do. Our computer support forums feature 
nearly every hardware and software vendor. The 
Canadian section of our Issues Forum has every 
shade of political opinion. And CompuServe spans 
the world, so you can find out what people are 
doing, thinking, and talking about, as close as the 
U.S. or as far away as Australia. (You can connect 
to CompuServe through a local telephone call from 
over 200 locations.*) In fact, the more you use 
CompuServe, the more uses you'll find for it. 


And right now you can join CompuServe, 


absolutely free. We'll send you CompuServe 
Information Manager software, one free month 

of more than 100 basic services, plus a $15.00 U.S. 
usage credit that gives you up to three hours to 
explore more than 2,000 additional services. Then, 
beginning your second month of membership, 
you'll pay less than $10.00 U.S. per month 

for unlimited connect time to our basic services. 

So get on the fast track. To obtain your free 
CompuServe membership kit, or for more informa- 
tion, call 1 800 487-0952 and ask for the Canadian 
Representative, fax us at 1 614 529-1610, or e-mail 
us at USINFO@CIS.compuserve.com. 


1 CompuServe 


The information service you won’t outgrow. 


*The CompuServe Information Service is available through a local telephone call to the CompuServe network in: Calgary, AB; Edmonton, AB; Halifax, NS; London, ON; Montreal, PQ; 
Ottawa, ON; Quebec City, PQ; Regina, SK; Saskatoon, SK; Toronto, ON; Vancouver, BC; and Winnipeg, МВ. Outside these areas, additional communications charges will apply. 


BETTER BY DESIGN 


Setting an example for other buildings 
to follow, ACT2, a 40,000-squarefoot 
structure in Antioch, Calif., uses an 
array of technologies that cut 

energy use by 72 percent over 
samesize conventional build- 

ings. Port of a Pacific Gas & 

Electric research project, ACT? in- 
corporates energy-efficient light- 

ing, windows, and heating and cooling sys- 

tem; its performance will be monitored for two years. 


BIG SOUND, SMALL PACKAGE 


High-end, 360-degree tweeters once only avilable on speakers costing $2,000 рег 
pair ore now included in Radio Shack's Optimus Pro LX-5 bookshelf speakers. The 
omnidirectional speakers work especially well when set away from the wall to fill 
large spaces evenly. Price: $300 per pair. 
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At less than half the price of profes- 
sional power carver tools, Ryobi's 
0500 detail carver makes quick 
work of ornate woodworking, sculpt 
ing, and carving. The two-pound elec- 
tric tool operates at two speeds, 
10,400 and 12,500 strokes per 
minute. Five chisel bits, from three to 
six millimeters wide, are included. 
Price: $70. 


| HEAVY-LOAD HAULER 


| Unmonned surveillance aircraft need to carry heavy loads—without being heavy 
themselves. Michael Selig of the University of Illinois has designed an oirfoil that 
should offer 30 percent more lift than its closest rival. The foil, manufactured by 
Tinel Technologies of 
Northbrook, Ill, is 
shaped to create the opti- 
mum conditions for maxi- 
mum lift. 


As you explore the 3-D world of Access Software’s CD-ROM Under а Killing Moon 
through the eyes of a somewhat bumbling detective, the scenery changes fluidly, 
in real time. The graphics transform to match your perspective, so bending down 
to investigate о clue seems distinctively real. And your search соп be os rambling 
as you please. Add some dry, Dragnet«tyle humor to a complex story line and 
you've got a crackling good mystery. For PCs. Price: $100. 


AMPHIBIOUS 
SCOUT 


The military's plan for legions of re- 
mote-controlled scout robots is ham- 
pered by limited radio airspace. The 
Gecko, a remote-controlled amphibi- 
ous robot from AmDyne Corp. in 
Maryland, squeezes double use out of 
available airspace. Special software 
and picture compression techniques 
send color images back from the robot 
оп the same frequency used to me 
neuver the device. The Army/Marine 
Joint Project Office is buying three оГ 
the $400,000 prototypes. 


| 
PENTIUM PORTABLE 


One of the first notebook PCs to use the Pentium processor, Toshiba's 74900СТ 
comes fully loaded with о 10.4-inch bright color screen, 8MB of memory, о / 
772МВ hard disk, and о host of multimedia features. It runs on Intel's 75MHz & 
version of the Pentium chip. The T4900CT isn't for the frugal, however: t 4 
lists for $7,499. , 


Kia, the new automaker on the block, jumps into the sportutility segment with the Sportage. Several features add a carlike 
look опа feel: Independent coil spring suspension on all four wheels; a 2.0Hiter, 16-volve, DOHC engine producing 139 hp; 
standard alloy wheels, tinted glass, power windows, and rear window defroster. Prices range from about 514,000 to $18,000. 


GOING 
LONG 


Going to new lengths in 
lens/shutter powered 
zoom, the Pentax 
10700т 120 stretches 
from 38mm to 120mm, 
ап unusual achievement 
for a compact camera, 
The telephoto end of this 
range is particularly suitable 
for moking flattering portraits, 0 
result of the favorable working dis- 
tonce-tosize ratio. All the customary 
automatic features are present, to- 
gether with іно! panoramic mode 
With an eye toward complex, remote planetary applica- switching. List price is 5577. 
tions, NASA has funded the development of a flexible 
robot that can reconfigure itself for various tasks. For 
now, though, the robot is being readied for down-to- 
earth jobs. Research led by Arthur Sanderson at 
Rensselaer Polytechnic Institute should have the Tetrabot 
ready for demonstration this June. A spherical joint mech- 
anism that can join os many as six struts at a time is key 
to the design’s flexibility. 
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Introducing the Lennox CompleteHeat system. 


All the hot water үші ever want. All the warmth you'll ever need. 


The luxury of virtually unlimited hot water. The comfort of electronics control home heating for complete comfort 
high-efficiency home heating. The economy and environ- The CompleteHeat system is available in capacities to meet 
mental advantages of clean-burning natural gas the heating needs of almost any home. And Lennox is so con- 

They're all reasons why you'll find yourself singing the „ fident of this gas-fueled system, it comes with one of the best 
praises of the innovative new Lennox CompleteHeat wy warranties in the business: a 15-year limited warranty 
system, which combines home heating ai water on the heat exchanger and water tank. Other primary 
heating in one unit with a phenomenal 90% efficiency.* components are covered by a five-year limited warranty 

CompleteHeat produces three to four times more hot See your independent Lennox dealer for more 
water than conventional water heaters. And advanced nid wa fal. information. Your whole family will thank you 


Not just heat.. (ey 


Complete Heat 


Home beating plus virtually 
unlimited bot water in one unit equals the 
Lennox CompleteHeat system. 


SCIENCE 
TECHNOLOGY 


Юєлтн By TAILGATING 


licing through the sky, the wingtips 

of airplanes leave behind vortices of 

downward-spiraling air. These in- 
visible tornadoes can play havoc with 
| following planes, sometimes even flip- 
| ping small ones upside down, like ca- 
|noes trapped in the churning wake of 
an ocean liner. 

During the past three years, two 
light aircraft trailing Boeing 757 jet- 
liners have apparently been caught up 
in the big plane's wake turbulence and 
crashed, resulting in the loss of 13 
lives. The incidents have raised ques- 
tions about the rules pilots obey to 
maintain a safe following distance, 
and have prompted the Federal Avia- 
tion Administration to increase the 
distance for small aircraft following 
757s from three miles to four. An advi- 
вогу committee that includes aviation 
industry representatives recently re- 
| quested that Ше FAA further increase 


Wingtips produce wake vortices, made 
visible here by smoke from Нагез (above). 
These vortices can cause severe stability 
problems for trailing planes. 


UPWASH CAN CAUSE 
IMPOSED ROLL 


the required separation to six miles. 

The FAA’s current system of separa- 
tion standards divides all aircraft into 
just three categories: small, large, and 
heavy. A chart specifies the miles of 
separation required for the nine possi- 
ble combinations of leading and follow- 
ing airplanes. Yet the "large" category 
lumps together airplanes weighing 
from 12,500 pounds to 300,000 pounds. 
A fully laden Boeing 757-200 weighs in 
near the upper limit. 

Тһе strength of an airplane's wake is 
largely determined by its weight and 
wing area. The bigger the plane, the 
greater the power and persistence of 
the descending turbulence. Thus a 
300,000-pound aircraft is unlikely to be 
disturbed by the wake of a plane only 
1/24th its weight. Reverse the order, 
however, and the lighter plane may 
suddenly find itself out of control. 

A simple way to reduce wake-vortex 
hazards is by greatly expanding the 
number of weight categories, accord- 
ing to Roland L. Bowles of NASA's 
Langley Research Center in Hampton, 
Va. Computers can calculate ideal safe 
following distances for individual 
pairs of aircraft. In some cases, 
Bowles says, the separation distance 
can actually be reduced, improving 
the flow of airport traffic. 

NASA and the FAA have embarked 
on a four-year Integrated Wake Pro- 
gram that includes laser measure- 
ments of wake intensity and duration 
for commercial airliners. Researchers 
will also look at how winds and other 
weather conditions affect the 
decay rate of vortices. Some 
of the tests will be conducted 
aboard an instrumented OV- 
10 Bronco aircraft intention- 
ally flying in the wake vor- 
tices of a C-130 transport 
plane.—Stuart F. Brown 


SIDE FORCES CAN CAUSE 
STRUCTURAL LOADING 


DAVID PUCKETT 


HERE ONCE Was A Guy NAMED CLYDE, 


WHO WAS SEARCHING For А СОО 


ONE Day His Hopes SOARED, 


WHEN Не Drove THe RANGER From Foi 


= 
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ЕУ RIDE. 


New ERGONOMIC INTERIOR 


New STANDARD 
DRIVER'S AIR ВАС" 


AD DISCOVERED ITS HOT NEW INSIDE. ще при 


New 4-WHEEL 
ANTI-LOCK BRAKES” 
А--- 

Вевт СОМРАСТ РСКИР 
IN INITIAL QUALITY 


100000 MILES 
BETWEEN TUuNE-Ups 


New REMOTE KEYLESS ENTRY” 


New Six-Way 
POWER DRIVER's SEAT” 


THE 95 


SCIENCE ST TECHNOLOGY 


Public enemy: Yellowstone's lake trout. 


ENVIRONMENT 
Trout TROUBLE 


omeone is tampering with the food 
chain in Yellowstone National 
Park. Last summer, biologists dis- 
covered that a visitor had released an 
unknown quantity of exotic lake trout 
into the frigid waters of Yellowstone 
Lake. The illegal stocking threatens a 
thriving population of native cutthroat 
trout that have inhabited the park 
since the last Ice Age 12,000 years ago. 
“We appear to be on the verge of an 
ecological disaster,” warns park super- 
intendent Bob Barbee. “If lake trout 
make serious inroads on the cutthroat 
trout population, many animals will 
suffer, including eagles, osprey, otters, 
and bears.” These animals depend on 
the native trout as a staple of their diet. 
Elsewhere in the West where the vo- 
racious lake trout (also called Macki- 
naws) have been introduced, the popu- 
lation of smaller native fish has 
plummeted. Because of Yellowstone 
Такев enormous size and depth, it will 
be extremely difficult to eradicate the 
invading trout. Anglers visiting the 
park this year are being asked to catch 
as many lake trout as possible. 
Meanwhile, the federal government 
is offering a $10,000 reward for infor- 
mation leading to the culprit. DNA fin- 
gerprinting could also help biologists 
determine where the fish came from, 
but the damage may be irrevocable. 
“Yellowstone Lake is the genetic reser- 
voir for pure strains of Yellowstone cut- 
throat,” says Bruce Farling of Trout 
Unlimited. “I can’t in my wildest imag- 
ination understand why somebody 
would do this."—Todd Wilkinson 
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BIOTECHNOLOGY 
SUICIDE GENES 


cientists tinkering with genes can 

create microorganisms that will 

devour toxic wastes and oil like 
hungry little Pac-Men. Although these 
genetically engineered microorgan- 
isms have long been touted as the so- 
lution to a variety of environmental 
cleanup problems, government offi- 
cials are reluctant to let them out of 
the laboratory until scientists come up 
with a proven method of controlling 
their spread. 

The best method researchers have 
devised is a “suicide gene” that signals 
a microbe to kill itself once its mission 
is completed. But the EPA has stead- 
fastly refused to test suicide genes 
outside the laboratory. The agency's 
objection is twofold: First, a number of 
the microorganisms survive the at- 
tack, and their effect on the environ- 
ment is unknown. Second, even when 
the microbes are killed, their DNA re- 
mains in the soil where it could be 
picked up by other organisms and mu- 
tated into a dangerous pathogen. 

Now, however, researchers have de- 
veloped a double-whammy suicide 
system that appears to remedy these 
problems. Asim Bej of the University 
of Alabama at Birmingham, in collab- 
oration with Sgren Molin of the Tech- 
nical University of Denmark, has cre- 
ated a more efficient killer gene that 
wipes out virtually all the microor- 
ganisms containing it. The killer 
gene works in conjunction with a nu- 
clease gene, which destroys the DNA 
so that it cannot be taken up by other 
organisms. 

Test microbes containing the two 


genes will be engineered to degrade 
toxic substances such as toluene and 
xylene in the soil. The suicide genes 
“will allow us to enjoy the benefits оҒ 
these helpful microbes,” says Bej. The 
EPA has agreed to begin testing the 
microbes this year.—Lynne L. Hall 


DNA FINGERPRINTING 
Анна Is Nor ANASTASIA 


Е: more than 60 years, Anna An- 
derson Manahan insisted she was 
Anastasia, the only surviving 
daughter of the assassinated Russian 
royal family. Her regal bearing and 
her knowledge of the Romanov family 
convinced some biographers, but 
DNA tests have finally proved her 
wrong. 

Manahan died in 1984, and her re- 
mains were cremated, but a hair 
sample found inside a book owned by 
her husband is thought to be hers. 
Terry Melton, a graduate student in 
anthropology and genetics at Penn- 
sylvania State University, compared 
the sequences of mitochondrial DNA 
in the hair with the sequences recent- 
ly published for Prince Philip, Duke 
of Edinburgh. Because the prince is 
maternally related to Anastasia’s 
mother, Tsarina Alexandra, his mito- 
chondrial DNA should match Anasta- 
sia’s. Mitochondrial DNA is passed 
on from mother to children. 

Melton found that Manahan's mito- 
chondrial DNA did not match the 
prince’s. A second study done by a 
British team turned up similar results 
for intestinal tissue thought to be 
Manahan’s. The hair and intestinal 
samples matched perfectly, further 
proof that both were Manahan's. 


retina; electronic de- 


MEDICINE fectors capture the 
< reflected light to 
Insiwe THe Eve % form a picture. 
Using the comera, 
he retina of the human $ Miller and Morris 
is covered with cones Я соп make out сопе 
and rods, cells that absorb 5 cells that ore only 
light and send electrical signals 5 three microns wide, 
to the brain to form visual im- 5 too small to be seen 
ages. Now, for the first time, E with conventional in- 
scientists can see individual 2 struments. The im- 
cones—the cells that allow Š ages could help oph- 
us to detect color. These round objects are cone cells. thalmologists detect 
University of Rochester grad- eye diseases such 05 
uate student Donald Miller ега for photographing the eye. retinitis pigmentosa, which 
worked with professor 6. It works by shining a lowpow-: causes cones to elongate and 
Michael Morris to build а cam- er laser onto а small patch of con lead to blindness. 


Be а high-paid computer 
service technician 


Train With NRI — America’s #1 Choice in Computer Training 


NRI gets you inside a powerful 


Only 
486DX2/66 MHz Intel-based computer 


system you keep-giving you the 
hands-on experience you need to 
work with, troubleshoot, and repair 
today’s most widely used computer 
systems. There’s no more affordable 
way to start a money-making career, 
even a business of your own, as a 
computer service technician. 


Rely on the 

original -- NRI 
Over a decade ago, NRI ней 
pioneered at-home training => 
in computer = 
servicing. Today, 
NRI offers the 
only computer 
servicing course 
with real-world 
experiments 
using state-of-the-art 
computer equipment 
and professional diagnostic tools. 

There's no doubt about it: Working 
“hands-on” with all the most sought-after 
technology gives you practical skills and 
lasting confidence. Performing key tests 
and demonstrations, you're able to see for 
yourself how things work, what can go 
wrong, and how you can fix it. 


Train with and keep 
the most advanced computer 
in home study today 


NRI's unique training has you explore a top- 
notch computer system and its peripherals, 
beginning with the 486DX2 Intel CPU and 
Pentium Overdrive-ready motherboard. 

Your computer features 8 meg RAM, 
420 meg hard drive, and fax/modem to 
store, receive, and send huge amounts 
of data. 

You'll also appreciate the brilliant 
display of your Super VGA color monitor, 
the drama of your CD-ROM drive and 
16-bit sound card, as well as the 
cutting-edge technology of Windows 95. 


Plus learn to use Ultra-X professional 


diagnostic hardware and software to pinpoint 


problems on any IBM-compatible machine. 


No rope needed, 
I builds it in 
Studies show that jobs for computer service 
technicians will be up by 38% in the next 
10 years. Even if you've never worked with 


NEW! 
486DX2/66 MHz 
Multimedia PC and 
Windows 95 


computers before, NRI's interactive training 
builds such a solid foundation of know-how 
and practical experience that tomorrow's 
jobs can be yours. 

Right from the start, hands-on 
experiments reinforce concepts presented 
in NRI's bite-sized lessons, And because 
your work is reviewed by your personal 
instructor, you know for certain that you 
can apply theory to real-world demands. 


FREE NRI catalog tells more 
Send today for your free, full-color catalog 
describing every aspect of NRI’s innovative 
computer training in the up-and-coming 
field of your choice. 


YOU GET EVERYTHING YOU 
NEED FOR SUCCESS 


Features IBM compatibility, 8 
RAM, Pentium gemein 
motherboard, and math coprocessor 
WI SUPER VGA COLOR MONITOR 
With .28mm dot pitch for high-resolution 
graphics and tilt-swivel base 
1 420 MEG HARD DRIVE 
For greater data storage capacit 
and data acces speed, n 
W EXCITING MULTIMEDIA 
PERIPHERALS. 
Double-s CD-ROM 
16-bit sound 


W FAX/MODEM 
Gives you access to a 
world of on-line information 


B ULTRA-X DIAGNOSTIC 
PACKAGE 


R.A.C.E.R. plug-in card and 
QuickTech-PRO software help you detect 


problems on virtually all -compatible 
machines, even if computer is 5% operational, 
WI NRI DISCOVERY LAB 


Complete breadboarding system lets you design 
and modify circuits, diagnose and repair faults 
E DIGITAL MULTIMETER 

Professional, hand-held test instrument for quick 
and easy measurements 

W WINDOWS 95 

The time- operatii item that everyone 
vill be using amaw 2 


If the coupon is missing, write to: NRI 
Schools, McGraw-Hill Continuing Education 
Center, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. 


IBM із a registered trademark of the IBM Corporation. R.A.C.E.R. and QuickTech-PRO are registered trademarks of Ultra-X, Inc. 
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TODAY FOR FREE NRI C 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 
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] Address 

l су State Zip 
Accredited Member, National Home Study Council 101-0295 


SCIENCE SE TECHNOLOGY 


DiNOSAURS 
Jurassic Parts 


feathering supply problems 

and the threat of paramilitary 

bandits, a team of researchers 
from the University of Chicago re- 
cently unearthed two new dinosaur 
species from the southern Sahara 
Desert in Niger. 

One is a 55-foot-long, plant-eating di- 
nosaur that resembles the long-necked 
leviathan Brachiosaurus. The flat, 
broad teeth of the still-unnamed animal 
link it to a line of dinosaurs thought to 
have gone extinct much earlier. 

The other dinosaur, a meat-eater 
that resembles the pack hunter А/- 
losaurus, measures about seven feet 
high at the hip and 30 feet from 
head to tail. Scientists named it 
Afrovenator abakensis, meaning 
“African hunter from In Abaka,” 
the region where the fossils 
were found. 

Both species lived 130 million 
years ago in an environment 
similar to the one found in the 
State of Georgia today, says pa- 
leontologist Paul Sereno, who 
led the expedition. He specu- 
lates that the creatures are rem- 
nants of an ancient line of 
Jurassic dinosaurs that domi- 
nated the Pangea superconti- 


Afrovenator abakensis resembles 

Allosaurus, but the length and slender 

diameter of its bones Ls 
а more grac 


ago. As Pangea split into island conti- 
nents during the Cretaceous period 
144 to 65 million years ago, newly 
evolved dinosaurs displaced the older 
types. Sereno says the Saharan dis- 
coveries show that some older forms 
of dinosaurs continued to thrive in 
relative isolation. 

Africa remains a frontier for pale- 
ontologists, says Sereno, because of 
its remoteness. Vehicles and supplies 
in Niger *were nearly priceless," so 
the team packed six Land Rovers 
with supplies and drove 2,500 miles 
from Algiers across the Sahara 
Desert to the site. Military escorts 
shielded them from desert marauders 
at the dig, but they had to recross the 
Sahara alone—laden with six tons of 
bones. “It was a trip none of us will 
forget,” says Sereno.—Sandy Fritz 


Indiana Bones: Sereno endured three months of danger- 


nent about 175 million years ovs travel for 29 days of digging. 
THE ELEMENTS had nomed it for the 82-year • Element 106: rutherfordium 
old Seaborg, a Nobel laureate. (ог physicist Ernest Ruther- 
By Any OTHER Although einsteinium and fermi- о), formerly seaborgium. 
Name... um were named after therliv | е Element 107: bohrium (for 
ing physicists Albert Einstein Niels Bohr, a founder of quon- 
п іпїегпаћопої committee опа Enrico Fermi, the commit- | tum mechanics), formerly niels- 
has dumped the accepted ^ tee has decreed that, hence- bohrium. 
name for Element 106: ^ forth, no element shall bear a * Element 108: һаһпішт (for 
seaborgium. Why? Because living person's поте. The com- Otto Hahn, а nudear4ission pio- 
Glenn Seaborg is still alive. mittee’s proposed names: neer), formerly hessium. 
Creating а furor in scientific Element 104: dubnium (for Опе element that has es- 
Circles, the International Union е Joint Institute for Nuclear caped controversy is 110, re 
of Pure and Applied Chemistry Research in Dubna, Russia), for- сепйу discovered by ап interno- 
is proposing new monikers for теу named rutherfordium. fional team led by Peter 
five manmade elements in the | е Element 105: joliotium (for Armbruster of Germany. So far, 
Periodic Table— including physicist Frédéric Joliot-Curie), this element has по name at 
seaborgium, whose discoverers formerly hahnium. 01. —Mariette DiChristina 
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AVIATION 
QUIETER ENGINES 


esigners of aircraft engines are looking 

lat new ways to reduce noise. Tradition- 

al methods—such as installing bigger, 
slower fans and sound-absorbing materials 
—hove reached their limits. 

At NASA's Lewis Research Center, eng 
neers are studying active noise 
or “anfinoise.” Automobile engineers have 
already experimented with anti-noise to 
make car interiors quieter. But silencing an 
aircraft engine is more difficult, because the 
Noise must be eliminated at its source. Nev- 
ertheless, the Lewis researchers have identi- 

For instance, many engines emit an irritat- 
ing buzz-saw drone. The reason: The tips of 
the whirling blades are traveling at superson- 
ic speed, shedding tiny shock waves that 
bounce off the struts behind the fan. 

The Lewis researchers plan to fit the struts 
with anti-noise sources that would match 
the frequency and volume of the shock 
waves, but would be 180 degrees out of 
phase to cancel the noise. This technique 
could make future aircraft quieter without 

requiring new engines. 

Developing a light, peram airworthy 
noise source is a chall 
панн ст ето трета 
from piezo-ceramic materials, which would 
generate noise by changing shape in an 
electrical current. 

NASA engineers will test their ideas оп а 
40-inch-diameter rig. If all goes well, en- 
gines with опїнпоіѕе sources could be in ser- 
vice by the year 2000.—Bill Sweetman 


СЕОГОСУ 
THe GOLDEN VOLCANO 


raser Goff went to Colombia’s 
Е Galeras looking for tri- 

tium, a radioactive form of hydro- 
gen, but he found gold. The 14,000- 
foot volcano, which killed nine people 
during a fiery eruption two years ago, 
produces about one pound of gold a 
day, estimates Goff, a geochemist at 
Los Alamos National Laboratory. 

The gold, along with other metals, 
is trapped within a superheated ma- 
terial called magmatic fluid. “Е the 
volcano is in an explosive state, a lot 
of the material goes right into the at- 
mosphere," Goff explains. *But in 
some cases, the metals precipitate in- 
to the surrounding rock." 

Magmatic fluid from Galeras has 
an average concentration of about 40 
parts per billion of gold, says Goff, but 


'extracting the metal is nearly impos- 


sible. “It’s an active volcano,” he says. 
“То go up there and try to mine gold 
would be ridiculous."—S. Е 


“Tm stopping to go to the bathroom more than ever now. 
| wonder what's wrong with me.” 


Your urinary symptoms may be caused by a condition called benign prostate 
enlargement or BPH. BPH is not cancer and does not lead to cancer, 
| although the two conditions can exist at the same time. Remember, only a 
| - doctor can evaluate your symp- 
Is this you? toms and their possible causes. 
| 


Do you get up more than once or twice а night to — Today, tomatic BPH 

Do you often have sudden, uncontrollable urges to urinate? O O be treated by your doctor in 
Do you have a hesitant or slow urine stream? С several ways. The options аге 
Do you have a frequent need to urinate? [ monitoring the condition with 

If you answered yes to even one question, tell your doctor. regular checkups, surgery, or oral 
medicines. One oral medicine is 
PROSCAR, the only prescription medicine for the treatment of symptomatic 
BPH that can shrink the prostate. 2 = 


PROSCAR works by blocking a hormone that can 
cause the prostate to enlarge. But it is important 

to know: PROSCAR doesn't work for everyone. 
Although the prostate may shrink, there may not be 
an improvement in urinary symptoms. However, in 
clinical studies with PROSCAR, some men have seen 
an improvement in their urinary symptoms after — 
2 weeks. Others have found that PROSCAR took up to several months to 
help them. Because all men are different, you and your doctor will need to 
determine how PROSCAR is working for you. 


The prostate surrounds 

part of the urethra, 

the tube that carries 

urine from the bladder. 

PROSTATE As the prostate enlarges, 

| it can squeeze the 
urethra and cause 

| urinary problems. 


8 Әлооея 
} 


If you have any urinary symptoms, see your family doctor or a urologist 
soon, and ask about PROSCAR. For free information to help you 
discuss your symptoms with your doctor, call 1-800-770-4689. 


For the treatment of symptomatic BPH 


PRUSLAR Du 


(FINASTERIDE) 
The only medicine that can shrink the prostate. — сс 


Aes қ All rights reserved. 
MERCK Please see the patient information on the next page. JAPO46R1(302)-MKPA081-4689 


PATIENT INFORMATION ABOUT 
PROSCAR’ (Prahs-car) 
Generic name: finasteride (fin-AS-tur-eyed) 


PROSCAR is for the treatment of 
symptomatic benign prostatic hyperplasia 
and for use by men only. 

Your doctor may prescribe PROSCAR if you 
have a medical condition called benign prostatic 
hyperplasia or BPH. This occurs only in men. 


Please read this information, as well as the 
leaflet which accompanies your medication, 
before you start taking PROSCAR. Also, read 
the leaflet each time you renew your prescrip- 
tion, just in case anything has changed. 
Remember, this leaflet does not take the place 
of careful discussions with your doctor. You and 
your doctor should discuss PROSCAR when you 
start taking your medication and at regular 
checkups. 


What is BPH? 

BPH is an enlargement of the prostate gland. 

After age 50, most men develop enlarged 
rostates, The prostate is located below the 

Eiadder: Ал the prostate enlarges; it may slow: 

ly restrict the flow of urine. This can lead to 

symptoms such as: 


«а weak or interrupted urinary stream 


*a feeling that you cannot empty your bladder 
completely 


ға feeling of delay or hesitation when you start 
to urinate 


“а need to urinate often, especially at night 
*a feeling that you must urinate right away. 


‘Treatment options for BPH 


There are three main treatment options for 
BPH: 


* Program of monitoring or “Watchful 
Waiting". If a man has an enlarged prostate 
gland and no symptoms or if his symptoms do 
not bother him, he and his doctor may decide 
on a program of monitoring which would 
include regular checkups, instead of medica- 
tion or surgery. 


+ Medication. Your doctor may prescribe 
PROSCAR for BPH. See “What PROSCAR 
does” below. 


*Surgery. Some patients may need surgery. 
Your doctor сап ‘ibe several different sur- 
uere. for BPH. Which procedure is 
it depends on your symptoms and medical 
condition. 


What PROSCAR does 

PROSCAR lowers levels of a key hormone 
called DHT (dihydrotestosterone), which is a 
major cause of prostate growth. Lowering DHT 
leads to shrinkage of the enlarged prostate 
gland in most men. This can lead to gradual 
improvement in urine flow and symptoms over 
the next several months. However, since each 
case of BPH is different, you should know that: 


* Even though the prostate shrinks, you may 
NOT see an improvement in urine flow or 
symptoms. 


* You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 


* Even though you take PROSCAR and it may 
help you, it is not known whether PROSCAR 
reduces the need for surgery. 


What you need to know while taking 

PROSCAR 

*You must see your doctor regularly. 
While taking PROSCAR, you must have regu- 
lar checkups. Follow your doctor’s advice 
about when to have these checkups. 


* About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. 
Side effects due to PROSCAR may include 
impotence (or inability to have an erection) 
and less desire for sex. Each of these side 

occurred in less than 4% of patients in 
clinical studies. In some cases side effects 
went away while the patient continued to 
take PROSCAR. 
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Some men taking PROSCAR" (Finasteride) 
may have a decrease in the amount of semen 
released during sex. This decrease does not 
appear to interfere with normal sexual func- 
tion. Rarely, some men have re breast 
swelling and/or tenderness or allergic reac- 
fiona вади ав lip swelling and ranh. 


You should discuss side effects with your doctor 
before taking PROSCAR and anytime you 
think you are having a side effect. 


* Checking for prostate cancer. Your doctor 
has prescribed PROSCAR for symptomatic 
BPH and not for cancer—but a man can have 
BPH and prostate cancer at the same time, 
Doctors usually recommend that men be 
checked for prostate cancer once a year when 
they turn 50 (or 40 if a family member has 
had prostate cancer). These checks should 
continue while you take PROSCAR. 
PROSCAR is not a treatment for prostate 
cancer. 


* About prostate specific antigen (PSA). 
Your doctor may have done а blood test called 
PSA. PROSCAR can alter PSA values. For 
more information, talk to your doctor. 


*A warning about PROSCAR and 
pregnancy. 
PROSCAR is for use by MEN only. 


PROSCAR is generally well tolerated in men. 
However, women who are pregnant, or women 
who could become pregnant, should avoid the 
active ingredient in PROSCAR. 


If the active ingredient is absorbed by a 
woman who is pregnant with a male baby, it 
may cause the male baby to be born with 
abnormalities of the sex organs. Therefore, 
any woman who is pregnant or who could 
become pregnant must not come into direct 
contact with the active ingredient in 
PROSCAR. 


‘Two of the ways in which a woman might 
absorb the active ingredient in PROSCAR are: 


Sexual contact. Your semen may contain 

а small amount of the active ingredient 

of the drug. If your partner is pregnant, or 
if you and your partner decide to have 

a baby, you must stop taking PROSCAR and 
talk to your doctor. If your partner could 
become pregnant, proper use of a condom can 
reduce the risk of exposing her to your semen 
(discuss this further with your doctor). 


Handling broken tablets. Women who 
are е pregnant or who could become Bre egnant 

ust not handle broken tablets of 
PROSCAR tablets are coated to prevent con- 
tact with the active ingredient during normal 
handling. If this coating is broken, the tablets 
should not be handled by women who are 
pregnant or who could become pregnant. 


If a woman who is pregnant comes into contact 
with the active ingredient in PROSCAR, a doc- 
tor should be consulted. 


Remember, these warnings apply only if the 
woman exposed to PROSCAR is pregnant or 
could become pregnant. 


How to take PROSCAR 

Follow your doctor’s advice about how to take 
PROSCAR. You must take it every day. You 
may take it with or between meals. То avoid 
forgetting to take PROSCAR, it may be helpful 
to take it the same time every day. 


Do not share PROSCAR with anyone else; it 
was prescribed only for you. 


Keep PROSCAR and all medicines out of the 
reach of children. 


FOR MORE INFORMATION ABOUT 
‘PROSCAR’ AND BPH, TALK WITH YOUR 
DOCTOR. IN ADDITION, TALK TO YOUR 
PHARMACIST OR OTHER HEALTH CARE 
PROVIDER. 


© 1994, Merck & Co., Inc. 


West Point, PA 19486 
J4P046R1(302)-MKP4081 


SCIENCE & TECHNOLOGY = 


THE PLANETS 
New Loox Ar NEPTUNE 


or the first time since Voyager 2 

flew past Neptune in 1989, scien- 

tists have had a detailed look at 
the planet’s cloudy face—and some- 
thing is missing. Last June, as- 
tronomer David Crisp and his col- 
leagues at NASA's Jet Propulsion 
Laboratory used the Hubble Space 
Telescope to obtain high-resolution im- 
ages of the planet, which is about 2.7 
billion miles from Earth. Neptune’s fa- 
miliar blue clouds, tinted by methane 
gas, are clearly visible. But the Great. 
Dark Spot, thought to be a giant storm 
system the size of Earth, is conspicu- 
ously absent. Also missing is a smaller 
dark spot seen by Voyager. 

At first glance, the disappearances 
seem startling. After all, Jupiter's 
Great Red Spot has persisted for at 
least three centuries. But Andrew In- 
gersoll, a specialist in outer-planet at- 
mospheres, says he isn't surprised to 
find the Neptunian features missing. 
Even giant storms, he says, “should be 
transient, like hurricanes in Earth's 
atmosphere." What is baffling, he 
says, is why Jupiter hasn't lost its big 
spot too. 

Hubble is also providing surprising 


Lost: Neptune’s Great Dark Spot. 


images of Saturn’s moon Titan, which 
is slightly larger than the planet Mer- 
cury. In images taken by Voyager 1 in 
1979, Titan is completely shrouded by 
a dense, smoggy atmosphere. But a 
team of researchers led by Peter Smith 
at the University of Arizona recently 
used Hubble to inspect Titan at near- 
infrared wavelengths, peering through 
the cloudy veil to detect bright spots 
that may be islands protruding from 
the moon’s ocean of liquid ethane and 
methane. One area, roughly the size of 
Australia, may even be a continent. 
—Andrew Chaikin 


AUTOMOTIVE 


Нувето VEHICLES 


BURNING THE 
MIDNIGHT Sun 


“ы 

esearchers 
R: Washington state 

are working on a generator 
that might replace internal-combus- 
tion engines in hybrid electric vehi- 
cles. It would give these vehicles a 
much greater driving range than so- 
lar-powered cars while nearly elimi- 
nating hydrocarbon and carbon- 
monoxide emissions. And because the 
device operates at relatively low tem- 
peratures, it’s not expected to produce 
oxides of nitrogen (NOx). 

Developed at Western Washington 
University’s Vehicle Research Institute 
and JX Crystals of Issaquah, Wash., 
the patented device is a ten-inch-long 
generator dubbed the Midnight Sun. A 
burner inside the generator ignites a 
mixture of air and natural gas, heating 
a ceramic tube to more than 1,400°C; in 
effect, the tube becomes a tiny sun. Su- 
per-efficient but expensive gallium an- 
timonide solar cells are arrayed around 
the glowing core to convert thermal en- 
ergy into electricity that could power a 
car and charge its batteries. Because 
the natural-gas generator burns fuel 
continuously, carbon monoxide and hy- 
drocarbon emissions would be one-fifti- 
eth those of vehicles with internal-com- 
bustion engines. 

The researchers have already built a 
prototype of the Midnight Sun that is 
powerful enough to operate a small 
television. The next step is to construct 
an eight-burner generator that will be 
installed in the university’s Viking 23 
vehicle. While the car could operate 
strictly on natural gas, it’s intended to 
run primarily on battery power. The 
Midnight Sun generator is a backup 
system designed primarily for recharg- 


ing the batteries and for long trips. 

The generator will produce 20 kilo- 
watts, giving the car the horsepower 
of an early Volkswagen Beetle. Run- 
ning on the generator alone, the ve- 
hicle could maintain a speed of 60 
mph on level ground, but it would 
need help from the batteries in order 
to climb hills at that pace. 

The primary obstacle to commer- 
cialization is the expense of the galli- 
um antimonide solar cells: They cur- 
rently cost about $300 apiece, and 
hundreds are required for each of the 
eight burners in the Viking 23 car. The 
generator could soon be cost-effective 
enough to be used in cabins, motor 
homes, and boats, however. In 
these applications, the 
Midnight Sun 


would serve as 
a co-generator, providing 
electricity as well as space heating. 
—Dawn Stover 


EXHAUST 


STEVE STANKIEWICZ 


In this thermophotovoltaic generator, burning 
natural gas heats a ceramic core that emits in- 
frared «тун іа cells convert the infrared 

to electricity. Infrared energy that isn’t 
ob: is reflected back to the burner by mir- 
rored surfaces. The generator will be installed in 
the Viking 23 ibid electric vehicle (left). 


when the railroad wos 
completed in 1883. Now 
you can drive it again, 
thanks to the efforts of 
Dennis Casebier, who re- 
discovered the old trail. 

| traversed the Mojave 
Road in the comfort of 
Mitsubishi's latest rendi- 
tion of its Montero four- 
wheeldrive sport utility, 


The Montero tames a 19th century wagon trail. Base price: $27,625. 


reinforced with a more power- : seats and adjustable shock ab- 
Mojave ful standard engine for 1995. зойег that allow you to select 
OurBAcK The inclines and declines of this > hard, medium, or soft settings. 
former wagon trail were a cinch : The Montero not only soaks up 
Mojave Road begins on То negotiate with the Montero's · any abuse dished out offroad, 
the west bank of the Cok = threediter, SOHC 24-valve Vé, | it also displays civilized high- 
orado River, across from which develops 177 horsepow- : way manners. 
the site of Fort Mojave, Ariz. er at 5,500 rpm. Old wagon Even though the compass in- 
Proceeding west across the ruts are tamed by ће Mit- duded in the Montero's instru- 
southern tip of Nevada ond into ` subishi's double-wishbone front = ment cluster kept me heading 
California, the 140-milelong · suspension and rear rigid axle мезі, | wouldn't recommend 
trail passes abandoned army — : with coil springs ond stabilizer tackling the Mojave Road with- 
posts, watering holes, Joshua · bar. Antilock braking functions · out Casebier's excellent Mojave 
trees, and dry lake beds. Your · іп ой driving modes of Mon- Road Guide. It’s available from 
only companions: jack rabbits, · tero's fourwheeldrive system. · Tales of the Mojave Road Pub- 
torantulos, rattlesnakes, and For the ultimate in luxury, lishing Co., HCR #15, Essex, 
wild burros. the SR model adds leather (A 92332.—Richard Stepler 
This once-vital link be- 
‘tween Arizona and Los 
Angeles fell into disuse 
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AUTOMOTIVE mmm 
T 


the Honda Accord's optional V6 
engine is worth the wait. With 

| 170 horsepower and 165 foot- 

| pounds of torque, the new 2.7-їїег 


| |: been a long time coming, but 


іе "— 
powerplant supplies о helping of the | mem 


grunt some drivers find missing : 
| from the four-cylinder Accord. Offset : 
crankpins create an evenly spaced ы 
firing order іп the 90-degree V6 de- 5а Р ем 
ғы алан sign, with a virtual absence of vibra- : gine-mounting system, added trolled gearbox uses a microchip 
Р ме tion as ће payoff. sound-deadening materials, sus- program that reduces hunting be- 
С Ж 5А : Honda engineers did a thorough · pension revisions, and larger tween third and fourth gears on hill 
2 E — зу job adapting the Accord to the sin- : wheels and tires make the car feel : climbs, and downshifts to third gear 
gle-overhead-cam, 24-valve V6 refined and in harmony with its during steep descents to take ad- 
engine's greater power and · new engine. None of the fourcylin- : vantage of engine braking. 
weight. Improvements to : der Accords good handling and Shoehorning the transverse V6 
==! body rigidity, anew en- — control traits have been lost in ће : into ће Accord's engine compart- 
ә transition. ment necessitated a slight length 
* Honda's new V6 engine is a A newly developed four-speed ening and recontouring of the 
24-valve ` automatic transmission is part of hood. А new grill is the V6 sedon's 
with offset the V6 package; manual-shift V6 principal styling cue. Prices range 
that allow for an evenly spaced | | Accords aren't being built. The from $21,500 to 524,500. 
firing order. smooth-shifting, electronically con- © —Stuart Е Brown 


Neck SUPPORT 


urprising fact of the day: 85 percent 

of all neck injuries suffered by 

Americans are caused by rear-end 
car collisions, according to the National 
Safety Council. 

Astounded by the number of patients 
he has seen suffering 
from whiplash, New 
Jersey chiropractor 
Ronald Dellanno did 
some investigating on 
his own. Dellanno 
studied a variety of % 
head restraints and 
noted that they do 
very little to protect 
against whiplash. 

“Some of these re- 
straints are six inches 
away from the back of 
the head,” he says. 
Since the head must 
travel so far, it strikes 
the restraint with 
enough force to tear 
ligaments or rupture 
spinal discs. Ideally, 
says Dellanno, the restraint should 
be an inch from the head and be con- 
toured to fit the neck. 

Since no existing head restraint fit 
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Supporting the neck’s curve during a rear-end 
accident could cut back on whiplash injuries. 


his criteria, Dellanno invented one. His 
Cervigard restraint fits the natural 
contours of the human head and neck, 
supporting the entire structure and re- 
ducing the possibility of injury. 

Impact testing on crash dummies at 
Wayne State University’s BioMechan- 
ical Laboratory in Detroit showed 
that the force delivered to the head 
and neck from a rear-impact blow 
dropped 50 percent with Dellanno’s 
restraint. The force of the strike was 
also spread evenly between the 
neck and cranium. 

“The idea of support- 
ing the whole head- 
neck structure may be 
beneficial in neck 
damage in a rear im- 
pact,” says Paul 
Begeman with 
Wayne State Uni- 
versity’s Bioengi- 
neering Center. “I 
think Dellanno is 
heading in the 
right direction.” 
Chrysler is in- 
terested in the de- 
vice, as are other 
automakers. The 
restraint is espe- 
cially appealing because “the station- 
ary version will cost no more than the 
head restraints they’re using now,” he 
says. 


$ 
$ 
E 


MANUFACTURING 


aren't more cors mode out of 
aluminum? During the stamping 
process that trai 5 Най metal 
sheets into body parts, aluminum tends 


to tear. But researchers at Ohio State Un 


versity have developed a method of 
stamping aluminum body panels that 
eliminates this problem. 

The process involves flinging sheets of 
aluminum into shape dies at speeds of 200 
miles ап hour so that the aluminum stretch 


es rather than breaks on impact. The explo- - 


sive energy for the process comes from less 
than an ounce of water that is rapidly va- 
porized by a spark that, according to Ohio 
State materials scientist Glenn Daehn, “is 
like a very small bolt of lightning.” 

Minor retooling would be necessary, 
but the process allows the same dies 
used for steel parts to be used for alu- 
minum parts, making it attractive to auto 
parts manufacturers. 


Rockwell International's auto supply arm - 


is showing a keen interest in the develop- 
ment. "Any sheetsteel parts could be 
looked on as candidates for replacing with < 
sheet aluminum using this method,” says 
Cliff С. Bampton, Rockwell manager of 
structural metals. —Doug Mclnnis 


5 


\UTOMOTIVE 


ENGINES 
LEANER AND CLEANER 


ean-burn engines, which use a low- 
E gasoline-to-air ratio to improve 
el economy, debuted in Japan 
фош two years ago. Unfortunately, 
hese engines produce unacceptably 
uigh levels of nitrogen oxides (NOx) 
»ecause the engine's exhaust stream 
8 oxygen-rich, and high oxygen levels 
‘etard a catalytic converter's ability to 
ransform greenhouse gases such as 
NOx into less harmful gases. Toyota 
ind Mazda, both purveyors of lean- 
»urn cars in Japan, have recently de- 
reloped independent solutions to the 
xhaust problem that will allow lean- 
»urn engines to run cleaner. 

In Toyota's approach, the NOx is ab- 
югђеа by a proprietary material in 
he catalytic converter; when the NOx 
evels in the converter reach a satura- 
ion level, the engine switches to a 
‘ich-burn mode. This burst of normal 
xhaust “lights up” the converter, 
wreaking built-up NOx into harmless 
xygen and nitrogen. 

"Toyota is trying this new approach in 
Гарап on two lean-burn engines: a 1.8- 
iter model and a 1.6-liter model. With a 
nanual transmission, the engines get 
ibout a 5 percent improvement in 
nileage, or about 41 miles to the gallon. 

Mazda’s catalyst uses zeolite coated 
with an alloy of iridium, platinum, 
ind rhodium that can convert NOx in- 
го nitrogen and oxygen even in an oxy- 
ren-rich atmosphere. This Z-Lean 1.5- 
iter engine enjoys 16 percent better 
nileage or about 47 miles to the gal- 
on.—Dennis Normile 


LEGISLATION 
RECIPES REVEALED 


uyers of new cars and light trucks 

will find an extra sticker on the 

vehicles they look at in dealer 
showrooms. The National Highway 
[raffic Safety Administration (NHT- 
ЗА) now requires that automobile man- 
afacturers tell consumers where the 
vehicle and its parts were made. 

The ruling requires dealers to list 
where the vehicle was assembled, the 
sountries responsible for building Ше 
зпріпе and transmission, identifica- 
ions of any country that contributed 
nore than 15 percent of the vehicle’s 
parts, and the percentage of North 
American parts that make up the car. 

Congress mandated the labeling to 
зер consumers take vehicle content in- 
о consideration when buying a car. 


MOTORCYCLES 
Ривпу Or PURPOSE 


enough to afford Ferrari's limited- 
edition F40 experience the ele- 
mental urgency of a racing car. Ducati 
of Italy has taken the same approach 
with a superb motorcycle called the 
916 [Best of What’s New, Dec. 94). 
Designer Massimo Tamburini pack- 
aged the bike's components around its 
90-degree V-twin engine, which uses 
Ducati's signature desmodromic sys- 
tem of extra cam lobes and actuators 
that both open and close the valves, 
without the friction penalty of conven- 
tional valve springs. 


p enthusiasts rich 


Jalapeño pepper: 104 horses at 
the rear wheel. 


Grouping the motorcy- 
cle’s mass near its center of 
gravity makes for a short 
machine that responds in- 
stantly to steering correc- 
tions. A frame of triangulat- 
ed chrome-moly steel-alloy 
tubing ties the suspension 
to the 104-horsepower, 916- 
cc engine. Less than seven seconds 
elapse on the way from zero to 100 
mph, and the crimson machine’s top 
speed approaches 160 mph. 

A unique feature of the 916 is its ad- 
justable steering. A two-position, ec- 
centric adjustor built into the frame’s 
steering head permits the rake angle 
of the front suspension to be altered. 
The result is steering that’s either 
quick, or quicker. 

Ducati keeps its engineers continu- 
ously refining the company’s distinc- 
tive sport bikes by paring weight, fi- 
nessing handling, and wringing more 
horsepower from the desmodromic 
twin motor. Ducati fanatics appreciate 
this. All the $14,500 bikes destined for 
the U.S. in 1994 were sold before 
reaching the dock.—S. Е B. 


CONTINENTAL: 
Have Іт Your 
Way 


‘ou can’t please all of the 

people all of the time, as 

the old saying goes. Ford's 
Lincoln Mercury division decided 
to challenge this cliché with the 
1995 Lincoln Continental. 

Lincoln recognized that 

younger buyers want a car with 
firmer ride and more acute 
handling, but they also knew 
that traditional Lincoln cus- 
tomers expect a soft ride and 
effortless steering. To please 
both groups of patrons, steering 
effort on the new Continental 
can be modified using a switch 
that toggles from soft to normal 
or firm settings. The suspen- 
sion features the same 
options. The re- 


sult: a range of handling choices 
that satisfies most buyers. 
These settings, along with 
the driver's seat position, out- 
side mirror position, and even 
radio station preference, can be 
stored in what Lincoln calls a 
“Memory Profile System.” 
Touch one button and your pre- 
ferred parameters are executed. 
This sort of attention to detail 
earmarks the new Continental. 
For example, the compact disc 
carousel loads inside the саг 
rather than in the trunk. All- 
speed traction control that regu- 
lates brakes and engine is stan- 
dard. The volume of the 
optional voice-activated cellular 
phone can be adjusted by tun- 
ing the radio volume control. 
The trunk includes its own 
bungee cord, а rack for storing 


POPULAR SCIENCE FEBRUARY 1995 • 33 


grocery bags, and a cargo net. 
The Continental has shed its 
stodgy body lines and borrowed 
styling cues from the Lincoln 
Mark VIII, including о bolder 
grill, swept roofline, and round- 
ed comers. Under the hood is a 
4.64iter V8 engine rated at 
260 horsepower that moves 
the 3,969-pound car with ade- 
quate, but not breathtaking, ac- 
celeration. The four-speed auto- 
matic transmission seems to 
hurry its shifts into higher gears; 
the simple solution for sports- 
minded drivers is to put the car 
into third ond leave it there. 
The car could sway cus- 
fomers from the import ranks, 
especially with a base price of 
$33,750. With the myriad 
choices available, you can cus- 
fom-tailor luxury to your own 
definition. 


AUTOMOTIVE 


THe EUROPEAN 


PROGRAM 


BY ROBERT LANGRETH 


n the outside, they look like 

standard production BMWs— 

о 518i and 318i, to be precise. 
Even a quick glance under their 
hoods doesn’t reveal anything dro- 
matically different. 175 only after 
opening the trunk that you realize 
how unusual these vehicles are: They 
sport both electric motors and gaso- 
line engines. 

Unveiled recently at a BMW con- 
ference in Munich, Germany, the рго- 
totype hybrid cars put BMW at the 
forefront of a very hot area of auto- 
motive research. Powered in рап by 
an electric motor and an internakcom- 
bustion engine, these hybrid cars rep- 
resent one of the most serious efforts 
yet to combine the environmental 
benefits of electric cars with the per- 
formance of gasoline engines. 

In theory, hybrid cars can achieve 
low emissions, unprecedented gas 
mileage, and spectacular perfor- 
mance. But in practice, engineers are 
lucky to attain two out of three of 
these goals. BMW’s two hybrids feo- 
ture different drivetrains; one is opti- 
mized for urban driving, the other for 
highway driving. 

BMW's parallel hybrid system is 
grafted to a 5-series body and 
shoots for good gas mileage and 
acceleration at autobahn speeds. 
In a parallel hybrid, the two power 
sources—a larger gas engine 
ond a 
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smaller battery-electric motor com- 
bo—jointly turn the axle. The bat- 
tery hides in the trunk, and the en- 
gine and electric motor are fitted 
under the hood. A switch next 10 
the driver's seat allows the driver 
10 choose between electric and 
gasoline power or select an operat- 
ing mode that combines both. The 
performance isn't bad, but the sys- 
tem achieves only a moderate re- 
duction in emissions. 

Under normal conditions the раг- 
allel hybrid car should remain in the 
combined mode, says Siegfried 
Friedmann, who leads BMW's hybrid 
research. In this mode, the combus- 
fion engine operates at a constant, 
energy-efficient rpm, providing plenty 
of power for cruising and gradual ac- 
celeration. When the vehicle needs 
to speed up quickly, it taps the bat- 
tery’s energy reserves. This prevents 
the combustion engine from having 
10 rev up and create noxious ex- 
houst. The extra torque provided by 
the electric motor allows the BMW 
engineers to use a tall gear ratio that 
improves highway mileage. 

Considering the weight penalty 
added by the extra components, the 
results are impressive: 50-mpg high- 
way fuel efficiency and acceleration 
equal їо о standard 518i (zero to 
60 in 12 seconds). Moreover, when 


BMW’s OTHER ALTERNATIVE-FUEL CARS 


Type of fuel} 20. NATURAL GAS 


HYDROGEN 


Lote 1995 
(іп Germany) 


Current Altered 316i, Altered 725i 

prototype 518i, 7401 

the vehicle is cruising, energy from | —a mere 0.04 grams of hydrocar- 

the engine can be used to recharge : bons per mile. 

the battery. The series hybrids have draw- 
For city driving, BMW engineers backs, of course. In particular, accel- 


created а more radical “series” hy- 
brid. Based on a 318i, this car's pri- 
mary power source is a longlosting 
sodium nickekchloride battery. During 
prolonged acceleration, a fourcylin- 
der combustion engine automatically 
ignites to provide a boost of power. 
Instead of powering the wheels di- 
rectly, the engine drives an electric 
generator that in turn feeds the elec- 
tric motor. Once the vehicle is up to 
speed, the engine stays on long 
enough to recharge the batteries. 

In stop-and-go conditions, replen- 
ishment from the gasoline engine 
and from regenerative braking will 
keep the battery charged. And be- 
cause the gasoline engine runs at a 
nearly constant speed when it’s 


‘on, emissions plummet 


a 


eration above 30 mph remains опе- 
mic. To remedy this problem, BMW 
plans to install а prototype carbon- 
composite flywheel built by United 
Technologies early next year. 

Cost and weight remain the 
main barriers blocking the introduc- 
tion of hybrid cars. Even without an 
expensive flywheel, the extra com- 
ponents needed for a hybrid would 
add thousands of dollars to the 
price tag. The same components 
add weight, counteracting the 
more fuel-efficient engines. For 
these reasons, Friedmann antici- 
pates it will be “at least five or six 
more years” before a hybrid car 
rolls off anyone's production line. 


poli rre (іт 
accept a parallel drivetrain 
(left) that vses a gasoline 

өмі an electric motor to 

er the driveshaft. An altered 3-se- 
ries (above), uses a series configu- 
ration in which energy from a 
gasoline engine is converted into 
electric current that drives an electric 


motor. An energy-storing flywheel 
will be added to the car soon. 


SAFETY 
BRIGHT LIGHTS 


ere is a new headlight technology 
on the horizon that offers the 
same degree of improvement on 
today’s halogen lamps as halogens did 
over old-fashioned sealed-beam head- 
lights. Known as High Intensity Dis- 
charge (HID) lighting, the system 
makes reflective signs and road mark- 
ings appear as though they come alive 
with a dazzling white light. 

Sealed beams, halogen lamps, and 
even household light bulbs rely on a 
steadily glowing filament to provide a 
light source. Typically, these lights 
give off a yellowish hue. HID lamps, 
however, use a gas-filled tube posi- 
tioned in front of a reflector as a 
bridge to help a rapidly pulsing arc of 
electricity leap across space, much 
like a giant spark plug. The light itself 
comes from the arc, not the tube. 

Because an HID lamp produces 
light in both ultraviolet and visible 
wavelengths, it causes reflective ob- 
jects such as highway signs to fluo- 
resce, or glow in the dark. 

Although the lights improve visibili- 
ty and reduce driver fatigue, their cost 
is a drawback. Right now, there is no 
mass production of HID arc tubes or 
the ballasts that provide the bursts of 
electricity that power the lights, so a 
typical system for a vehicle costs 
about $1,000. That compares with be- 
tween $40 and $100 for halogen 
lights, and less than half that for 
sealed-beam lights. 

But this should change soon. A low- 
er-cost HID lighting system made by 
Osram Sylvania will debut on the Lin- 
coln Mark VIII in mid-1995. And GM’s 
Inland Fisher Guide Division is work- 


ing on improved ballasts and auto- 
mated arc-tube manufacturing that 
will reduce the system cost consider- 
ably. GM says HID lamps will appear 
on one of its luxury vehicles within 
two years.—Gerry Kobe 


: beams in the rear. The base SE 


modulate the vibrations from 


the 4-cylinder engine. The sys- 


Ponmiac’s PLACE | comes with 14inch wheels tem adds 16 pounds and 
Ін THe SUN (І5іпс wheels are optional) : steals four horsepower, but the 
and the GT version has 16inch · newfound smoothness is well 
choosing a new wheels that greatly enhance worth it. 
car, some costcon- handling. Unfortunately, the new 
scious buyers have to Supplementing the standard = Quad 4 and the base engine 
poss up excitement in favor of · 2.24iter, 120-horsepower 4- — : are mated to a sloppy five- 
economy. But the new Pontiac · cylinder engine is an optional. · speed manual transmission; 
Sunfire, with its optional 150- > 2.3iter, DOHC 16-valve Quad : better performance comes 
horsepower Quad 4 engine, de- 4 engine that really gets this lit- : through the optional four-speed 
livers both. tle car moving. The Quad 4 has : automatic on the Quad 4 and 
The Sunfire is new from ће · finally received the weighted — : the optional three-speed auto- 
ground up. The altnew chassis · balance shafts it so desperately : matic on the base engine. 
bolsters safety with a slotted : needed to quell its infamous vi- : — Prices start at $11,556 for 
frame-nil design that enables ` bration. The crankshaftdriven · the basic SE model and go up 
the front subframe to slide rear- balance shafts counterrotate to ` to $13,500 for the Sunfire GT 
i coupe.—John Matras 


као 
THe MATING GAME 


ncreasingly stringent government 

standards that require better fuel 

economy for cars are compelling au- 
tomakers to explore ways to build 
lighter vehicles. The easy solution is to 
substitute light metals such as alu- 
minum for steel—it's already happen- 
ing in bolt-on applications for hoods 
and trunk lids, where it can be done 
without too much fuss. 

But as regulations tighten, automak- 
ers must consider aluminum for weld- 
ed-in panels such as roofs and floor- 
pans, and unfortunately, this presents 
some problems. 

The key problem is galvanic corro- 
sion, a reaction that takes place when 
different or dissimilar metals are 
bolted or welded together—for exam- 
ple, when an aluminum roof is joined 
to a steel body frame. Dissimilar met- 
als act like a battery when joined, 
and trigger rapid corrosion: Water, 
air, and salts that get between the 
metals act as an electrolyte, similar 
to the acid in a car battery, and speed 
the degradation. 

Now Texas Instruments claims to 


have developed a technique that will 
enable automakers to join different 
metals together without destructive 
corrosion. The company uses a transi- 
tion material made of two metals 
joined under such high pressure that 
they bond at the molecular level. 

To weld an aluminum floorpan to a 
steel frame, for example, TI would 
make the transition material with 
aluminum on one side and steel on 
the other. In this process, a sandwich 
made of sheets of both materials is 
fed through a high-pressure rolling 
mill, mating the sheets together with 
pressures that frequently exceed 
100,000 pounds per square inch. The 
bond that results eliminates galvanic 
reaction. The material is then cut in- 
to strips that would be placed be- 
tween the dissimilar metal parts, 
preventing the metals from making 
direct contact. The parts would then 
be welded in the conventional way. 

TI has already conducted extensive 
tests with the technique on a Volvo 
heavy-truck cab; after five years, no 
corrosion has been found. Although 
no production vehicles currently use 
this approach, automakers are work- 
ing with TI to prove out the manufac- 
turing process at normal assembly 
line speeds.—G. K. 
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COMPUTERS 
SOFTWARE 


Home Sweet SOFTWARE 


he future of home computer inter- 
Te is beginning to look a lot 

like the home itself. Like several 
recent efforts to create a more famil- 
iar working environment, Microsoft’s 
new “Bob” (its real name—as in the 
regular guy next door) makes the vir- 
tual world of your PC resemble the 
physical world you live in. But Bob 
doesn’t stop at mimicking a desktop 
or a filing cabinet; it does the whole 
house—and includes a tour guide. 

I worked with an unfinished ver- 
sion of the software for several weeks 
and I found one caveat: Bob has an 
appetite. The program requires 8MB 
of memory. 

Bob is both an interface and a set of 
application programs. The homey in- 
terface is designed to be the “founda- 
tion” software for a family PC. That’s 
reflected in the eight included pro- 
grams: letter writer, calendar, check- 
book, household manager, address 
book, electronic mail, financial guide, 
and GeoSafari, a quiz game. 


Stacks Or 
RAM 


f you want to cram as much 
stuff into as small an area 05 i 


те but it's fairly new in the 
computer-building business. 
Since the invention of the 
integrated circuit, computer 
chips have been basically 
two-dimensional affairs, 
patterns of wires 
etched onto silicon 
wafers. When- 


ever manufactur- в 
ers needed to — 
boost speed or mem- 

ory, they etched smaller 
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Though it runs under Win- 
dows, Bob looks nothing like 
most Windows programs. 
There are no overlapping 
windows or pull-down menus. 
Instead, you find yourself de- 
posited in the “living room,” 


‘Bow-Wow! Add this event... 
Adá this event to which оймен 
calendars? 


эзозоооФозт?ой 


where you meet your guide: 
a friendly dog named Rover. 
Rover “speaks” to you 
through word balloons, bark- 
ing out choices and direc- 
tions. But you're not limited 
to the lovable mutt. You can 
choose from a dozen animat- 
ed guides with varying personalities 
and degrees of helpfulness. 

The guide is key to getting around, 
but the objects in most of the rooms 
are self-explanatory. A word processor 
springs to life when I click on the pen 
and paper in the study, for example. 
You can customize the rooms too, by 
adding symbols to start other DOS or 
Windows programs, as well as make 
more superficial changes, such as re- 
arranging furniture. 

Whether you find all of this sugar- 


1 cubesize 3-0 stacks. Each 
H stack holds up to 25 times the 


Abani Озу Type a description ofthe event here. 
"LL 


coating helpful or merely conde- 
scending will likely depend on your 
prior computer experience. It'll also 
depend on whether you like using a 
computer to help do household 
chores like balance your checkbook 
or track vehicle maintenance. But аб 
the very least, Bob is a noble experi- 
ment in bringing people and their 
PCs together. The completed product 
should be available sometime late 
this month or next for less than 
$100.—Suzanne Kantra Kirschner 


PUT 
R.LP. PCMCIA 


Не devices may be as slim as credit 
cards, but the name is about as 
easy to read as a credit report. 
Happily, this may be the last time you 
need to read or say the acronym, 
PCMCIA. PC Card will do from now on. 
The industry group that lent its aw- 
ful name—Personal Computer Mem- 
ory Card International Association— 
to the standard for thin electronic 
add-ons for portable PCs has decided 
to change the name of the standard to 
the more sensible PC Card, a label it 
had earlier used in its logo. The group 
also made the PC Card standard com- 
pletely compatible with its Japanese 
equivalent, commonly known as the 
JEIDA standard (don't ask). 
The PC Card format is used for 
memory cards, modems, pagers, and 
a wide range of other devices. 


= 


MICROPROCESSORS 


Can You Trust 
Your Pennum PC? 


оште not the only one who has 

trouble reckoning complex divi- 

sion problems. A mathematics 
professor recently discovered that In- 
;el's Pentium microprocessor—the 
rains inside many of today's fastest 
ЭСв--сап miscalculate certain lengthy 
livision operations, resulting in wrong 
answers. But Pentium's bug may not 
зе much of a pest for most people. 
| While engineers and scientists jug- 
sling sophisticated formulas are under- 
standably concerned, there's little con- 
jumer software that uses the kind of 
nigh-level math in which the error oc- 
лагв. Pentium's division mistake can be 
lemonstrated in an ordinary spread- 
sheet, but it’s not the sort of arithmetic 
that’s apt to appear in budget or invest- 
nent worksheets. In fact, Intel claims 
зп average spreadsheet user could ex- 
зесі to encounter the flaw once every 
27,000 years. 

Nonetheless, the fear of failure is 
spawning action. Intel has since fixed 
the defect, which it describes as a cod- 
ng mistake in Pentium’s math proces- 
sor, and set up a hotline (800-628-8686) 
lor concerned users to call. In addition, 

veral publishers of math-intensive 

ftware are implementing software 
‘fixes” to compensate for the bug in old- 
?r Pentium chips. 


CD-ROM 
Pressinc Your Own 


or most of us, the ability to make 

our own CD-ROM discs has been 

little more than a dream. Compact- 
Jisc recorders and the software needed 
;o control them have been complex and 
very expensive—the recorders alone 
зап cost $4,000 or more. 

Now, two breakthroughs are on the 
norizon. First, Corel Corp. plans to re- 
ease software, called Corel CD Cre- 
ator, that will enable Windows users to 
?reate their own compact discs. The 
software, priced at $249, requires only 
a modest Windows system and has 
зееп designed with nonexperts in 
nind. It even includes a “jewel case ed- 
tor” for creating the cover sheet that 
slides into the CD case. 

On the hardware side, several lead- 
пр makers of CD recorders plan to in- 
sroduce models this year that are 
зпсед far less than current recorders. 
4 handful of these new recorders will 
zost less than $1,000.—Jon Pepper 


COMPUTERS 
Tur Power 
Mac Does 


is expected to cost about 
$2,500. 
You can also buy a DOS 


Compatibility card separately for 


The Power Mac 6100 DOS Compatible runs Windows programs. 


works only in 6100 series mod- 
els. Both the new system and 
the card should now be widely 
available. 

The DOS Compatible system 
comes on the heels of Apple’s 
fastest Power Macintosh so 
far, the 8100/110 model. 
The 8100/1 10 is built around 
a new 110MHz version of the 
PowerPC processor. Speed can 


8100/110 lists for $6,379. 
Apple also recently intro- 
duced new versions of the 
Power Mac 6100/60 model 
to be sold under its Performa 
brand, which is sold in many 
department and office supply 
stores. The five new Performa 
models (the 6110CD, 
6112CD, 6115CD, 6117CD, 
ond 6118CD) ай have builtin 


about $700. But the card 


be costly, though; the 


CD-ROM drives. 


INFO HIGHWAY 
ТАРНЕЕІ TECH 


way coming? You may need to look 
no further than North Carolina, 
which recently cut the ribbon on the na- 
tion's first public info highway. So far, 
the system is a mix of high-speed lanes 
paved with the technology of the new 
world—and dirt roads burdened by the 
politics of the old. 
The North Carolina Information 
Highway (NCIH) 
transmits voice, 


Н> the information superhigh- 


North Carolina's information highway connects 
businesses, schools, and government offices. 


data, and video at speeds of 45 
megabytes per second, more than 30 
times faster than conventional tele- 
phone lines. But a political power play 
has left two thirds of the potential sites 
out in the cold. Original plans called for 


more than 100 schools, hospitals, and 
government offices across the state to 
be up and running by August 1994. But 
the $4.1 million needed to cover the 
first year's phone charges fell victim to 
a power struggle between the state leg- 
islature and the governor's office. 

For the 35 sites that have been able 
to afford the connection fees, the high- 
way is paying off, however. In Hickory, 
276 miles from the Atlantic coast, stu- 
dents from St. Stevens High School 
“hit the beach" via videoconferencing 
three times a week for an oceanogra- 
phy class taught by professors at the 

University of North 
Carolina-Wilm- 
ington. Emergen- 
cy room doctors 
in rural Surry 
County will soon 
be linked with spe- 
cialists at Wake For- 
est Universitys Bowman- 
Gray Hospital in Winston- 
Salem. In testing, the highway 
successfully transmitted X rays, 
EKG readings, and ultrasound images, 
as well as video phone calls. 
The governor's office is counting on 
state, federal, and private grants to 
help bring more cities onto the high- 
way.—Alan Silverman 
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COMPUTERS & 


HP's new OfficeJet is printer, copier, and fax 
machine all rolled into one. 


EVERYTHING MACHINES 


all them the jack-of-all-document 
machines: They print, they fax, 
they copy, and they sometimes 
scan. Now, with a number of less-ex- 
pensive models introduced recently, 
these versatile printer-based devices 


SOFTWARE = 


may start to fly off store shelves too. 

“When you go shopping at your 
computer superstore, you'll soon see 

a whole new section called MFP” 
for multifunction printers, pre- 
dicts Chuck Kocher of Okidata, 

the company largely responsi- 
ble for starting the trend in 

1992 with its Doc-It printers 

that can also fax, scan, and 
copy documents. Indeed, MFPs 
will grow into a $3.5 billion 
market by 1998, according to 
` market research firm BIS Strate- 
gic Decisions. 

But while the Doc-It line retails 
for $2,500 or more, some of the latest 
MFPs are priced for the home office. 
Hewlett-Packard’s new OfficeJet uses 
ink-jet technology to print, fax, and 
copy on plain paper. It lists for $959. 
Panasonic’s space-saving KX-SP100 
model [^What's New," Nov. '94] рег- 
forms similar duties on plain paper 
using an LED process similar to laser 
printers. It costs about $900. 

QMS's new 2001 Knowledge System 
takes the integrated concept to its logi- 
cal extreme. It combines printing, fax- 
ing, copying, and scanning functions 
with the PC itself. The 486SX-based 
system costs nearly $5,000, however. 
--Магіейе DiChristina 


wings, which have microscopic : colors due to the effects of 
BurrERFLY CHIPS | scales made up of thin, lay- optical interference. Previous 
+ ered films. When Miaoulis · studies on thin films hadn't 
y studying the semiconduc- : examined these films, һе і considered the effects of such 
tors used in computers, re- : found that their thickness and : interference, according to 
searchers have learned / : spacing was indeed optimized : Tufts researchers. Regulating 
how butterflies stay warm. And : for heat absorption. light wavelengths may make 
future computer chips may be The layered films of butter- : computer chips easier to man- 
easier to produce as a result. — : fly wings produce shimmering : vfacture.—Dawn Stover 


Computer chips are 
made from thin, 
silicon films that are 
heated during the manu- 
facturing process. Tiny 
variations in the thick- 
ness of the layers can 
cause excess heat 
absorption or reflection, 
ruining the chip. loannis 
Miaoulis, dean of the 
College of Engineering at 
Tufts University, won- 
dered if layering patterns 
could also affect heat 
absorption in cold-blood- 
ed animals like butter- 
flies, which depend on 
the sun for warmth. 


Butterflies collect heat Uke bey wing дені ім айын өңін dips 
and reflect light waves. 


by spreading their absorb heat 
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MEGA-FLOPPIES 


ove over, hard drives. Technol: 
gy advances herald new 
of floppy disks with capa 
that rival or exceed typical hard disks. 

Fuji has created a new high-densit 
floppy disk that can store more 
100MB of data on a 3.5-inch disk. Fu 
jis technology uses a super-thin (.1 
.5 micron) layer of metal particles oi 
the disk for both higher-density stor: 
age and high-speed data-transfe: 
rates. Regular 3.5-inch floppies hole 
no more than 2MB of data. Fuji's flop 
py is not yet available, however. 

Sony's MiniDisc Data (or MD Data, 
system is here. It puts up to 140MB or 
a 2.5-inch disk using magneto-optica 
(MO) technology. Sony recently intro 
duced the first MD Data drive, thé 
MDH-10 ($700), which reads anc 
writes data to disks costing about $30 
The drive can be used with DOS, Win: 
dows, or Macintosh PCs. Sharp is de: 
veloping MD Data drives as well. 

Sony is also working with Hitachi 
and 3M on a new 3.5-inch MO stan: 
dard with a 650MB capacity, rivaling 
CD-ROM drives for space. This ad. 
vanced system will read existing MO 
disks, which range from 21MB tc 
128MB in capacity, and will work witk 
both Mac and Windows PCs. 

Maxell is taking the MO technology 
even further. Its new "quadri-value' 
3.5-inch MO disks will store data in 
four directions rather than the current 
two, resulting in potential capacities о) 
1.3 to 2.6 gigabytes.—J. P. 


Таррү SuPs For PCs 


chools are steadily getting more 

personal computers, according tc 

a new report issued by the Soft. 
ware Publishers Association. But 
teachers and students are still more 
likely to have a PC at home than ir 
the classroom. 

In fact, the SPA found that more 
than half of all teachers use a PC at 
home. By comparison, only 38 percent 
of middle- or junior-high classrooms, 
and 44 percent of high-school class- 
rooms, have a computer. 

There are encouraging signs, howev- 
er: Schools are buying more PCs than 
ever (an estimated 639,000 in the 1993. 
94 school year), and schools are apply- 
ing the PCs in a variety of settings, not 
simply consigning them to computer 
“labs.’"—Judith Anne Gunther us 


НОМЕ 
TECHNOLOGY 


Windows 
DiAL-A-View 


f you find window glare annoying у 
but don't like blinds and curtains 
because they obstruct the view, 2 
look on the bright side: Windows ¢ 
with selectable tints are coming. 5 
A prototype electrochromic win- 
dow developed by Sage Corp. of Pis- 
cataway, N.J., can be adjusted to 
transmit anywhere from 70 percent 
of the sun's light down to 5 percent— 
and remain see-through all the 
while. “It’s just like dialing the rheo- 
stat to dim or brighten your lights,” 
explains John Van Dine of Sage. 
Sage’s adjustable-tint approach is 
different from the “privacy” glass 
now marketed by Marvin Windows, 


oe 


di 


which switches from clear to an 
opaque white [Home Technology 
Newsfront, June '94], blocking the 
view through the window. 

Sage starts with regular window 
glass. To that is applied several ul- 
tra-thin films of inorganic metal ox- 


DESIGN 


CALIFORNIA 
Survivat House 


‘alifornia is not kind to ar- 

chitecture. In the last five 

years, two earthquakes 
and four major wildfires have 
destroyed thousands of build- 
ings, causing billions of dollars 
in damage. Now architecture 
offers a defensive 


a Tesponse: а 
house recently built in Berkeley 
designed to survive the Golden 
State's natural disasters. 

Designed by architect Eugene 
Tsui [“Nature’s Architect,” June 
4941, the house employs an el- 
liptical arch, one of the 
strongest structural shapes 
known to exist. All house walls 
are also connected and load- 
bearing, so stresses would be 
evenly distributed during an 
earthquake. In comparison, 
conventional, box-shaped hous- 
es concentrate stresses in cor- 


jr house 
quake-ready. 


ners and joints, making them stream around an airplane 
vulnerable to collapse during wing in flight. In contrast, a 
strong temblors. To further typical house's flat planes cre- 
quake-proof the house, Tsui at- се а vacuum effect that draws 
tached bookshelves and cabi- Пате to the surface. 
nets to the superstructure of Among the energy-efficient 
the walls. features is a huge south-facing 
The foundation and first floor |055 window that ad- 
are constructed from Ener-Grid’s mits light and warmth into оп 
fire-resistant block: , open rotunda in the house's 
sturdy units of recycled Styro- center. Solar energy also heats 
foam and concrete reinforced | airilled black pipes embedded 
with steel. Another protection іп the second-floor walls; at 
against wildfires is the house’s night, the heat radiates to 
curvilinear shape itself. Wind- | warm the interior. To cool the 
tunnel tests at the University of interior in summer, Tsui invent- 
California, Berkeley, have re- еб a system of 32 small cylin- 
vealed that flames tend to flow — drical “nostril” windows that 
around a curved surface, simi . draw air into the house. 
lar to the way air currents —Mary K. Miller 


\ Ina пем prototype window, lithium ions and 


electrons travel among 


YER Далара 


/ mear-dear (below left) to near-dark (left). 


ide—the total thickness is about a 
micron, or less than one-fiftieth 
that of a human hair. A small elec- 
trical connector (invisible in 
the finished window—it’s be- 
hind the frame) applies less 
than five volts of DC power 
when you want to change the 
light transmission. 

What happens? Three active 
layers in the thin films do the 
work (see illustration). “When 
you apply voltage, you shuttle 
ions and electrons from one of 
the layers to another," says 
Van Dine. *In the bleached 
[clear] state, for example, you 
have lithium ions and electrons 
in one layer. When you apply volt- 
age, they shift to another layer and 
change the optical properties of 
that layer," so the window tint be- 
comes a darker blue. 

Adding electrochromics will likely 
increase a window's total price by 20 
to 30 percent, says Van Dine. The 
Sage windows could be available 
commercially in about two years. 


Woop Ркористѕ 
DEREGULATING CEDAR 


any homeowners who use cedar 

products in drawers and closets 

ito keep moths from chewing up 
sweaters assume that cedar is nontoxic 
and basically harmless. Now the gov- 
ernment has finally concluded the 
same thing: Cedar seems to work, and 
it isn't particularly dangerous. 

Recently, the Environmental Pro- 
tection Agency granted a special 
deregulation status from the Federal 
Insecticide, Fungicide, and Rodenti- 
cide Act to products made of the aro- 
matic wood. Until then, the agency 
had required cedar products, such as 
coat hangers and closet lining panels, 
to be labeled and registered with the 
agency as pesticides. 

“Cedar is natural and innocuous,” 
says EPA biologist Dick Mountfort. 
This exemption does not apply to prod- 
ucts that combine cedar with other ma- 
terials or substances, nor does it ex- 
empt products that claim to repel ticks. 

So fear not your family-heirloom 
cedar chest or shoe tree. "It's always 
difficult for bureaucracy to give up 
responsibilities," remarks Mountfort, 
*but in this case, it seemed to make 
sense."—Judith Anne Gunther 
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HOME TECHNOLOGY 


t has roughly the dimensions of a 
|: but don't let the 

diminutive size fool you: Sparked 
by microwaves, a new sulfur bulb 
packs a lighting wallop. One 5,900- 
watt bulb generates the some 
amount of light 05 hundreds of to- 
day's industrial high-intensity mer- 
cury-vapor lamps—using 20 to 30 
percent less energy. 

“It’s a major breakthrough in light- 
ing," says Christine Ervin of the De- 
partment of Energy. Unlike conven- 
tional lighting, sulfur bulbs have no 
electrode to wear out. That means 
the bulbs could operate as long as 
the microwave generators (10,000 
fo 15,000 hours). While this is 
comparable with today’s high-inten- 
sity lamps, those typically dim to 
half their original output by that 
time because their phosphors de- 
grade. “We don’t know how long it 
will last ultimately,” says Kent 
Kipling of Fusion Lighting of Rock- 
ville, Md., which developed the bulb 
under a DOE contract. 

The sulfur bulbs were combined 
with plastic “light pipes” from 3M 
for testing at two installations in 
Washington, D.C—DOE’s head- 
quarters at the Forrestal Building 
(top photo) and the Smithsonian's 
Air & Space Museum. DOE says the 
two test installations cost less than 
half the price of the conventional 
lighting systems they replaced. 

The sulfur bulb's hollow quartz 
sphere contains a small amount of 
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LiGHTING 


BY MARIETTE DiCHRISTINA 


inert argon gas and yellow sulfur 
powder. To generate light, the bulb 
is spun at 600 rpm and is simulta- 
neously bombarded with mi- 
crowaves in a compact generator 
covity originally developed for ultra- 
violet industrial technology. Heated 
by the argon, the sulfur powder boils 
into а vapor and emits 
а bright white light. 
This light is projected 
by a reflector into 
long plostic pipes lined 
with а semiteflective film 
with either a mirror or a sec- 
ond bulb at the for end. The 
light 210-2005 along the 
pipe, with some of it direct- 
ed through the film for illu- 
mination of an area. 

The sulfur technology 
may sound simple to devel 
op. But like many movie 
stars, the bulb is a ten-year 
"overnight" success. For ex- 
ample, it requires a spe- 
cial microwave cavity, 
which had been refined 
over decades for in- 
dustrial uses. “We 
must have spent 
more than 100 man- 
years to get to this 
point,” says Michael 
Ury, one of the 
bulb’s inventors. 

Sulfur had also 
never been tried in 
lighting before, says Ury, 


light (above). At the DOE’s 


because it oxidizes metals—and so 
would degrade the electrodes used 
in conventional bulbs. “We were al 
ways trying new ideas, crazy 
ideas,” he says. “1 guess we just 
wanted to be different." Serendipi- 
tously, Ury's colleague James Dolan 
picked the right microwave cavity 
and the right rpm to spin the bulb 

on the first try. “If we didn’t 
get everything together like 
that, we might have missed 

it,” says Ury. 
In addition to its 


MICROWAVES 


In this new light bulb, sulfur excited by microwaves emits a bright white 
ers, a sulfur bulb at each end of one 
240-foot-long light pipe replaced 240 individual 175-watt high-intensity 
(top). One Tootsie-Pop-size ives off the same 
Feri pied 100-woft | ondes bulbs (left). 


Ввюнт LIGHT, SMALL BULB 


LIGHT REFLECTS ALONG SEMI-REFLECTIVE PIPE 


energy efficiency and long life, the 
sulfur bulb offers other benefits. Be- 
cause its bright white light is similar 
to natural light, it is more oestheti- 
cally pleasing than the blue-white 
color of high-intensity mercury-vapor 
lamps or some fluorescent lamps. 
Plants may prefer it as well: NASA 
has a two-year contract with Fusion 
to develop its light for growing 
plants in space. And the new bulb 
produces far less of the fabric-fading 
ultraviolet rays generated by other 
industrial lamps—a bonus for frag- 
ile museum exhibits as well as 
home furniture. The disposal of mer- 
cury-containing lamps also has been 
on environmental problem. 

While sulfur bulbs will first illumi 
nate lorge spaces like shopping cen- 
ters, aircraft hangars, and factories, 
home applications are also under de- 
velopment. Commercial products 
could oppear within two years. 


HOME TECHNOLOGY 


WATER HEATERS 
Sorar Тнлт Apsusts 


ny engineer can tell you this 

simple fact: A machine that only 

runs all-the-way on or all-the- 
way off is generally not as efficient as 
one that can vary its operation to meet 
different circumstances. 
. So it is with hot-water heaters pow- 
éred by photovoltaic solar panels. If 
the water tank has only one electric- 
tesistance heating element (which 
heats water essentially like your 
stove’s electric burner heats pans), 
that element will only work optimally 
ät one electric-current level. 

But—like the old joke about the bro- 
ken watch that tells the correct time 
twice a day—that same element will 
only get the optimal electric current 
from the photovoltaic panels during 
times when sunshine is at a particular 
intensity. Since sunlight varies all day 
long, that element will only sometimes 
operate at its best. 

Now Hunter Fanney and Brian 


S.DORSEY 


tric-resistance elements, and, de- 
pending on the amount of sun- 
shine, a microprocessor selects 
which element or combination of 
elements will result in top efficien- 
cy (see illustration). 

Fanney and Dougherty hope 
their system will prove more practi- 
cal than today's commonly used so- 
lar-thermal hot-water heaters. 
There's already one advantage: Un- 
like solar thermal heaters—which 
pump water to a rooftop solar col- 
lector for heating and then transfer 
the water to a storage tank—there 
is no need to install expensive pip- 
ing or pay the energy costs for 
pumping the water. 

In Washington, D.C., the water 


In this photovoltaic-powered hot-water heater, a con- 
troller directs which combination of electric-resistance 
heating elements to use for maximum efficiency. 


Dougherty, of the National Institute 
of Standards and Technology in 
Gaithersburg, Md., have patented a 
hot-water heater with built-in flexi- 
bility: It has multiple types of elec- 


many homes in the area, the 
exterior is finished with stucco. 
Building with metal in Florida 
was no cakewalk: While the 
house was being built, the 
metal parts grew too hot to 
handle under the subtropical 


An ALUMINIUM 
House? 
n the near future, people 


may live in durable homes 
made from beer and soft- 


$120,000 to build. Reynolds 
donated it to a local affordable- 
housing authority, which in turn 
sold it for $67,000. 

A second aluminum abode is 
now under construction in Col- 
orado; it will use some of the 


founder), this 2,000- 
square-foot home’s in- 
ternal and supporting 
walls, roof trusses, and 
other parts are made 
from extruded alu- 
minum beams and 
planks. These were 
bolted and riveted to- 
gether on a concrete- 
slab foundation to cre- 
ate a structure that is 


drink cons—recyded ones, sun, and work had to be dies developed for the first 
that is. A prototype home made — scheduled to avoid the hottest ^ house. Reynolds is also study- 
by Reynolds Metals Develop- part of the day. Another cha- ~~ ing the feasibility of bringing 
ment Co. in Fort Pierce, Fla., lenge: avoiding Florida's fre- aluminum building compo- 
uses about 86,000 sixpacks | — quent lightning storms. nents to fullscale production. 
worth of aluminum cans that The house cost about —Frank Adams 
оге extruded into build- 
ing components. ста 1 

The brainchild of Ran- | 
dolph Reynolds (great- | 
grandson of the ra 
Reynolds Aluminum m — 


BRUCE VON PHUL 


claimed to be sturdy 
enough to withstand 


160-mph winds. Like опа beams in а sturdy Florida house. 


Old beer and soft-drink cans find new life as extruded aluminum panels 


heater with a photovoltaic array 
measuring about four meters by 
four meters could supply up to 60 
percent of the total needs of a fami- 
ly of four, Fanney estimates. After 
having developed several test models, 
Fanney and Dougherty expect to have 
a full-size photovoltaic hot-water 
heater operating this month; its per- 
formance will be monitored for a year. 


MATERIALS 
Аш Wraprep Up 


eople generally use plastic wrap 

оп household items like leftovers. 

Now they're covering entire hous- 
es with it. 

Global Wrap and Services of Chal- 
font, Pa., cloaks storm- or fire-dam- 
aged houses in plastic to protect them 
from the elements. Of course, the com- 
pany doesn’t use ordinary shrink 
wrap, but 32-foot-wide rolls of a pro- 
prietary polymer that’s several times 
thicker and stronger than ordinary 
garbage bags. The advantage over 
boarding up the house with plywood: 
Plastic is waterproof. That’s impor- 
tant, because the worst storm damage 
often comes after the winds have 
slowed, when rain pours into houses 
that lack windows or roofs. Moreover, 
says Anthony Seraphin of Global 
Wrap, a house can be covered іп 1/; 
hours, faster than it can be boarded 
up—meaning residents can get back 
inside sooner. The drawback: Plastic is 
not knifeproof, so it won't stop looters. 

Seraphin’s company has trained 
38 contractors nationwide to wrap 
houses, and it is negotiating with 
the state of Florida to provide ser- 
vices after hurricanes. In the future, 
giant plastic-wrap trucks may roll 
into town following major storms 
and go door to door covering homes. 
—Robert Langreth 
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ELECTRONICS 


How Мисн Is THAT IMAGE 
In THe Winnpow? 


aded New Yorkers are accustomed 
J: bizarre spectacles. But even the 

most hardened recently took pause 
at the sight of full-motion holographic 
images prancing in space in front of a 
store window in Union Square. 

The apparitions came courtesy of a 
new technology from a local company 
called Dimensional Media Associates. 
Using a complex array of optics and 
multiple projections, the company has 
come up with a technique it calls 
“augmented reality,” which projects 
three-dimensional videos that seem to 
float in air. 

The New York demonstration con- 
sisted of point-of-purchase advertising 
for the opening of a department store. 
Video footage of products ranging from 


blue jeans to ironing boards appeared 
to be suspended outside the window, 
where passersby labored in vain to 
touch the remarkably realistic, full- 
color images. 

The system works by collecting light 
from video sources such as laser discs. 
The signals are fed to a computer, 
where they are synchronized and 
passed through a patented optical sys- 
tem. From there, the images are fo- 
cused and projected into space. De- 
pending on the hardware, the 


ing will depend on eliminating 


the videotape cassette 05 0 
storage medium. Instead, the 
і company envisions digitally 
recording the video data on 
flash memory chips stacked in 
а halfinch cube. To reduce the 
amount of memory needed, 
the image data will be com- 
pressed following the MPEG 1 
standard. With the compres- 
sion and a 400-megabyte flash 
memory, users will be able to 
record for up to 30 minutes. 
Inaide says 
that devel- 
oping the 
flash cube 
and the one- 


А TAPELESS 
CAMCORDER 


he incredible shrinking act 

in electronics continues 

with the recent unveiling of 
а camcorder prototype less than : 
one-third the size and weight of 
present camcorders. Developed 
by Hitachi, the prototype has a 
volume of just 18.3 cubic inch- 
es and weighs a mere 10.6 
ounces. Yet advances are need- 
ed in several key technologies 
for it to be produced. 

Hitachi engineer Takuya In- 
aide nearly hides the diminu- 
five device in the palm of his 
hand as he explains that 
the dramatic 
downsiz. | 


chip MPEG coder/decoder will 
toke a few more years. 
What's more, 400 megabytes 
of flash memory currently 
costs about $10,000. Prices 
are dropping dramaticolly, 
though, ond Inaide thinks 
the palmtop camcorder could 


: be practical in four or five 


years. “The target is to make 
the cost equal to that of 
8mm camcorders,” he says. 
Also yet to be worked out 
is lasting storage. Inaide 
says that one option would 
be to make the flash mem- 
ory cubes exchangeable. 
But they are so small they 
would be difficult to handle 
and easy to lose. So Hi- 
tachi is pondering о way to 
transfer the image data 
from the internal flash 
memory То an external 
medium such as a floppy 
disk.—Dennis Normile 


Jonathan Prince, president 
of DMA, with a moving im- 
age of a woman 

jeans. 


technology is сара 4 
of projections ranging 
in size from a few inch: 
es to 20 feet. The view+ 
ing angle can be ag 
wide as 120 degrees. 
While advertisin 

seems a natural tod 
this new medium, th 
company is wind 
on wider applica 
tions. Perhaps the 
most intriguing is the 
concept of “virtual 
surgery,” which will] 
allow for a full 360) 
2 degrees of image sim-| 
Н ulation, with none о! 
the cumbersome body) 
wear now required for virtual reali- 
ty applications.—Ron Goldberg 


Trick Or THe Licur 


SM Labs of Marionville, Mo., 
Д that its Mongoose fiber-op- 

tic cable system, in which analog 
audio signals travel as light, is immune | 
from interference. But is it worth the 
cost—starting at $649 for a stereo 
pair—and the complications it adds to 
an audio or home-theater setup? 

The version I tested consisted of two 
fiber-optic Cobra cables that each at- 
tach to a transmitter and receiver; they 
plug into your components. Since each 
cigarette-pack-size unit gets power 
from its own transformer, you may need 
an extra power strip to hold all four. 

I tested some CDs, and the music 
sounded just right. When I substituted 
heavily shielded premium cable by Es- 
oteric, they sounded the same. 

Much ado about nothing? Not exactly. 
While my conventional cable was a one- 
meter length, the Mongoose used six- 
meter cables. Ordinary interconnect ca- 
bles lose signal strength and introduce 
noise at that length. Simply by sound- 
ing as good as a short premium cable, 
the Mongoose worked a minor miracle. 

Still, long interconnect (as opposed to 
speaker) cables are rarely used in most 
systems. For short runs, the difference 
between cheap cable and shielded pre- 
mium cable is greater than that be- 
tween premium cable and the Mon- 
goose. So the Mongoose performs a 
neat trick—but one that’s needed only 
if you're running interconnects be- 
tween rooms.—Mark Fleischmann 


Tough Beards 


Sensitive Skin with Aloe 


edge 


Extra Protection 


Normal Skin 


Skin Conditioning 


Medicated Menthol 


пауе мегу personally. 
— 


E Only Edge Gel has 
eight custom formulas for 
every shaving need. 


edge 


ULTIMATE CLOSENESS. 
ULTIMATE COMFORT. 
THAT'S THE EDGE. 


ELECTRONICS 


TELEPHONES 
GATEKEEPER GEAR 


eel like you're under siege from 
Fs organizations and news- 

paper solicitors? New devices for 
your phone can eliminate these unwel- 
come callers. Others guard against the 
outrageous bills associated with unau- 
thorized access of 900 numbers. And a 
few furnish useful sound effects. 


I» 


Keeping callers out: Ideally, you 
would never hear the phone ring when 
telemarketers call That's what Pre- 
Fone Filter Deluxe (513-335-4220) 
does. The $150 device intercepts calls 
and delivers a message designed to 
scare off telemarketers. Non-sales 
callers press “5” to make your , 
phone ring normally. And your \ 


friends and relatives can press “4” or NS қ 


“6” for a distinctive ring. 
Once you pick up a call, you can 


\ 


choose from a host of oth- 
| ег devices to manipulate the 
sound of your voice. Home 
Automation Laboratories 
(800-466-3522) offers Voice 
Changer ($89), a device 
that alters your voice to 
sound like a linebacker or 
Tiny Tim. Zany Phone Ef- 
fects ($39) adds back- 
ground noise to simulate 

7-7 alarge office. 

Among the more sophisticated 


“ electronic call-routing devices is Bo- 


gen Communications’ (201-934-8500) 
FaxFriday ($699 to $999, depending on 
memory), which, among other things, 
enables you to set up a fax-back system 
for home offices. And Image Vox (602- 


502- 
1718) offers a 
set of prerecorded re- 
sponses, which you acti- 
vate to pretend you have a 
secretary ($300 to $450 depend- 

ing on the number of custom phrases). 

Putting the clamp on dialing out: 
AT&T's (800-222-3111) Call Controller 
($90) enables you to limit outgoing 
calls to specific area codes, phone num- 
bers, or just local calls. Another outgo- 
ing blocker, called Anonymous 100 
($70) from Octe Electronics (514-739- 
9328), prevents the person you're call- 
ing from using Caller ID. 

Feeling paranoid at this point? You 
may want to install a Truth Phone, a 
$3,000 device sold by the Counter Spy 
Shop (212-699-8500) that works on the 
principles of a polygraph test—in- 
creased stress in the caller’s voice 
means the person could be lying. 
—Suzanne Kantra Kirschner 


Information Highway Media Corp using the keypad on your telephone. Ње company to provide content. 

САВІЕ TV has created the Listen-Up Audio Sys- (People already order pay-per-view Professional announcers would be 

tem and Audio-On-Demand TV programs this way.) hired to record text from print тен 

THE CAPTIVE tion service. A "Y" connector splits The subscriber removes the car- ep after being down- 

AUDIENCE NETWORK the TV cable so that one leg attoches — tridge and plugs it into a battery- data would be erased. 

to the Listen-Up receiver/docking 510- device that can be used Field tests are expected to begin 

‘ou wouldn't expect a cable TV le eb arbe rds with heodphones or attached early this year in the San Francisco 

hookup to be of use to com- оп а hard drive in through а car stereo. An in-dash Bay area, and local cable compa- 

muters stuck in traffic, but a Cu- а cartridge that snaps into ће dock- playback device is also planned. A nies could start carrying the service 

pertino, Calif., company is trying to ing station. The company claims that wired keypad is used to choose be- Бу the end of the year. The compa 

turn the coaxial connections in homes Теп hours of audio соп be download- — tween programs. ny expects 1 sell the system for 

into а new way to deliver customized ей in six minutes. Selections ore Publishers of magazines and about $500 plus a monthly sub- 
information to drivers. made by calling оп 800 number and Боокоопнаре are being courted by scription charge. 


Audio selections are made from Programs arrive via cable TV and are recorded 
eer = Pores me dee Е 
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SOUNDING Our 
Ривис 


rchitects have long labored with 
a handicap—there’s no way to 
preview what an auditorium or 
concert hall will sound like until it 
has been built and the sound system 
installed. Those days may be over, 
thanks to an audio demonstration 
system from Bose. 
| The company's new Auditioner sys- 
tem uses а sophisticated computer 
modeling program to predict the 
sound at any spot in a concert hall 
and play it back for a listener. 
Instead of studying graphs, a de- 
вірпег can now hear how the space 
will sound. The room or building's ge- 
ometric dimensions are fed into the 
Macintosh-based system, as is infor- 
mation on wall, ceiling, and floor cov- 
erings. The Auditioner then calcu- 
lates how sound will bounce around 


Auditioner's 
speakers 

| synthesize. 
[sound from d 
| many direc- 
|tions—es in | 
| real hall, 


the room, crunching up to 250,000 
ipossible reflections in 90 seconds. 
Once finished, music or a voice 
iplayed into the system emerges as a 
lifelike approximation of what you 
{might hear from, say, the fourth row of 
ће left balcony. A click of the mouse 
land the Auditioner recalculates for a 
different seat, for cloth walls instead of 
lbrick, or for a full house instead of an 
empty one. 
| I tested the system at Plymouth 
[Church in Framingham, Mass. A sin- 
gle speaker towered over the pulpit of 
Ithis classic New England church. Six 
lAuditioner playback units sat оп pews. 
By touching my chin to the Audi- 
Попетв chin rest, I positioned my 
lhead between two small speakers de- 
signed to create a wall of sound right 
at ear level. In that position, it was 
virtually impossible to tell when a 
Тесогдей voice was coming from the 
speaker in front or when an acousti- 
cally modeled version was coming 
from the small speakers at my ears. 
—P. J. Skerret 
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Jennessee | 
WHISKEY |: 


If you'd like to hear more stories about our founder, drop us a line. 


129 YEARS AGO, this is where you'd go for 
a sip of Tennessee Whiskey. 


If you were in the market for good whiskey 
back іп 1866, you'd head right for the woods 
near Lynchburg, Tennessee. Lay your money 
down and Jack Newton Daniel himself 
would hand over a jug of his best. 
Nowadays, you can still find 
Jack Daniel’s in the hills of 
"Tennessee. And, we're glad to 
say, it's also available in your 


neck of the woods. 


fes им, 


SMOOTH SIPPIN' in 
TENNESSEE WHISKEY 


Tennessee Whiskey е 40-43% alcohol by volume (80-86 proof) Distilled and Bottled by 
Jack Daniel Distillery, Lem Motiow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 
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REGALI 


VANNI / ART RESOURCE, NY 


ou’re at the office, 
and you must call 
back that important 
executive you met at 
the sales conference. 
But you misplaced 
his business card, and 
can’t remember his 
phone number—let 
alone the name of his 
company. So you unclip 
a small, pager-size device 
from your belt or wrist- 
band and press a few but- 
tons. A list of all the people 
you met last week appears on 
the LCD, grouped by date. You 
scroll through the list and then 
touch the screen above the name “Rod 
Smith.” Bingo. His title, address, and 

BY phone number pop up. 
Later the same day. You're at home 
ROBERT getting ready to go to the Johnson's par- 
ty. But where did you put the directions? 


LANGRETH Хо problem. You take out the palm-size 


gadget and review the log of where you 
went after getting the mail last Monday. 
The icons indicate that you opened the 
refrigerator at 18:53, then at 18:56 went 
to the bedroom. Sure enough, you find 
the invitation hiding on the nightstand 
under a book. 

Wouldn't it be amazing if you had a 
tiny computer on your belt that re- 
membered everything you forgot? Not 
a glorified appointment book like to- 


Xerox's prototype mini- day's PDAs (personal digital assis- 
computer/memory didis wom tants), but something that tracked 
by Rodin's “Thinker,” your past and then regurgitated it 

who seems to need it. whenever you forgot something? 


Today’s computers remember only what you tell 


them. In the 
future, computers 
may remember 
everything you 
do—and where 
you did it— 


automatically. 
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e-mail, copy documents, and meet colleagues. 


In Xerox’s vision of the future, computers will be 
chines, appliances, even walls. Our wearable PDAs wirelessly 
with these devices and track us as we leave in the morning, make calls, get to the office, look at 


cars, telephones, fax ma- 
memory aids will communicate 


That’s exactly what researchers at 
Хегохв EuroParc laboratory іп Cam- 
bridge, England, are trying to build. In 
the same storied village where Newton 
fathomed gravity and Rutherford split 
the atom, these thinkers are testing 
the first primitive prototypes of a po- 
tentially revolutionary new class of 
computers: memory prostheses. 


These won't graft directly to your 
body, like medical prostheses—al- 
though they might attach to your belt 
or wrist. What they will do is tweak a 
part of your mind that doesn’t always 
work as well as you'd like—your mem- 
ory. In as few as three years, the first 
memory aids could hit store shelves. 

Simply put, the idea is to have 


А DAY IN THE LIFE—HYPERTEXT-STYLE 


‘STEVE STANKIEWICZ 


рарег-віге computers that people could 
carry to keep a private record of every- 
thing they do. Every time you met 
with another person wearing one of 
these devices, or whenever you used 
another electronic device (computer, 
phone, and even microwave oven) the 
gadget would record the event in a hy- 
pertext database—automatically. 
When you forgot something, you’d be 
able to look it up with the touch of a 
button. Since people often remember 
things in strange ways, your personal 
history wouldn’t merely be indexed 
chronologically, but also by context— 
such as what else was going on when 
an important event happened. 

Xerox scientists insist their work 
could lead to nothing less than a sec- 
ond computer revolution. “If you could 
name an application that absolutely 
everyone would use, what would it 
be?” asks Mik Lamming, the lead re- 
searcher on the project. “Something to 
help you remember things.” 

Lamming isn’t alone in his optimism. 
“Unlike almost all new computer prod- 
ucts, memory aids are not a technology 
in search of a problem,” says veteran 
computer scientist Bill Buxton of the 
University of Toronto. "They're an at- 
tempt to fix something that’s already 
broken. If the technology catches on, 
there will be huge, huge benefits.” 

Xerox’s research had surprisingly 
prosaic origins. Having just moved to 
EuroParc in the late 1980s, Lamming 
was searching for everyday problems 
that new computer technologies might 
help solve. Memory lapses struck him 
as an obvious possibility—especially 
after he found out that a nearby psy- 
chology lab employed some of the 
world’s most prominent experts on hu- 
man memory. ing rounded up 
several of the psychologists to comple- 
ment Xerox’s team of engineers and 

[Continued on page 80) 


The personal icon on the top far left indi- 
cates that we're looking at a biography 
of Mike Flynn. The next line shows that 
Mike (obviously a late sleeper) began 
the December 15, 1993 workday at 
10:37 by going to the kitchen. While he 
was (presumably) getting coffee, an e- 
mail from Grouch arrived on his comput- 
er. At 10:38, Peter arrived іп the coffee | 
area, followed by Marge at 10:39. Mike 
quickly proceeded to his office at 10:41, 
where he ran into Grouch, who appar- 
ently couldn't wait for a response to his 
e-mail. А few minutes later, Mike used 
extension 511 to call Joan at 518 and 
then followed Grouch over to his office. 
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at home with а 48 


MHz Multimedia I 


Get the new skills you need for a high 
career in computer programming 


Only NRI at-home training 
gives you real-world program- 
ming skills in three in-demand 
languages: QBasic, C, and 
Visual Basic, today’s hot new 
language designed for writing 
popular Windows applica: 
tions. Best of all, you 
hands-on training wit s 
powerful Intel-based 486DX2/ 
66 MHz computer, complete 
with CD-ROM drive, Super 
VGA color monitor, 420 meg 
hard drive, Windows 95, and 
professional programming 
software you keep! 


P NRI, the leader in at- 
home computer training, рь 
shows you how to take 
advantage of today's 
newest programming 
opportunities 


Get in on the ground floor of computer 
programming, one of today's fastest- 
growing career fields. The Bureau of 
Labor Statistics forecasts that job 
opportunities for programmers will 
increase much faster than average over 
the next 10 years, with as many as 
400,000 new [s opening up by 2005. 

And the ages growing segment 
of programming jobs will be PC 
programming, fu fi eled by the phenom- 
enal popularity of Windows and the 
rise of exciting new languages such as 
QBasic, C, and Visual Basic. 

Now, "with NRI at-home training, 
үші can get the new skills you need to 

uild a top-paying career — even a 

full- or part-time business of your own 
— in this high-growth, high-opportu- 
nity field. 


> Get hands-on experience 
with today’s programming 
tools: a powerful Multi- 
media PC, Windows 95, 
Visual Basic, and more — 
all yours to keep! 
Right from the 

start, NRI gets you. 
actively involved 

in the challenge 

of real-world 
programming. 

Step by step, you 
learn to create the 
kinds of full- 
featured, powerful programs Т 
employers and clients demand .. 


induding programs 
designed for use in a 
Windows environment! 
Only NRI gives you 
first-hand programming = 
experience with an Intel- — 


based 486DX2/66 MHz ANA 
ABDISA 


computer system, 
complete with CD-ROM 

drive, Super VGA color monitor, 420 
meg hard drive, 8 full megabytes of 
RAM, 3.5" floppy drive, fax/modem, 
mouse, and Windows 95! 

Plus you explore the extraordinary 
capabilities of three in-demand 
programming languages. You learn 
to design, code, run, debug, and 


McGraw-Hill Continuing Education Center 
Mi Creme нуран ви Washington, DC 20008 


iar eie esie Ace, age ie ar end iu ai кла ланы 


FL 


gh paying 


document programs in QBasic, C, 
and Visual Basic. Best of all, since 
Visual Basic is specifically de- 
Sed for creating Windows 
pplications, you learn to generate 
fal ly functional programs for 
Windows 95 - the latest release of 
this popular program - complete 
with text boxes, command 
buttons, and other sophisticated 
graphical interface elements. 


P No previous experience 
necessary 
No matter what your previous 
background, МЕ15 step-by-step 
lessons and hands-on program- 
ming projects help you master the 
Pro} ramming design concepts 
every day by successful PC 
propane 
By the time you complete 
your course, you have a clear 
understanding of programming 
methods, languages, and techniques 
. and you're ready to handle any 
programming task with confidence. 


> You're backed by a team 
of pros 
NRI's team of professional instructors is 
behind you all the way — on hand and 
ready to assist if you need help at any 
point in your training. And now, you 
can get through your training even faster 
with NRI’s new TeleGrading system that 
lets wales take your tests and get your 

ез 24 hours a day! 


See other side for more highlights г” 


’ FOR FREE NRI CATALOG 


and confidence to earn good money in an exciting new career or business of my own. 


Other Computer Career Courses 

ГІ Microcomputer Servicing 

B ВооККее апа 

Accounting 

OM imming 

О Desktop Ри 
Name (please print) Age 
Address 
City State Zip 
Accredited Member, National Home Study Council 5412-0295 


Learn computer programming as you 
train with the latest прити tools, 


including a 486DX2/66 


Hz computer, 


Windows 95, Visual Basic, and more! 


1 couldn't believe NRI gives you а 
computer, loads of reference material, 
and professional software. 
The course has taken my 
knowledge of computers and 
my self-confidence to new 


levels!” 
Rob A. Chappa, NRI Student 


ACTION 
LEARNING & 
through 5 wv 


R 2 


J M. AE" 
> ар E ey 2 


N 


ме: 


Here's what makes your 486DX2/66 MHz 
computer system the ideal programming tool: 
> Full ІВМ compatibility 


p» High-speed Intel-based 80486DX2 
CPU with 66 MHz clock 


в 420 megabyte hard disk drive 
P> 8 meg RAM installed, 64K ROM 
P Windows 95 graphical interface 


P» CD-ROM drive, sound card, 
and speakers 


14" Super УСА color monitor with 
ipei 
.28mm dot pitch and tilt-swivel base 


P» High-density 3.5 inch floppy disk drive 


ІР MS-DOS 6.21 operating system with 
QBasic interpreter 

P» Fax/modem installed for fast access to 
on-line services 


P> Professional compilers for programming 
in C and Visual Basic 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C. 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


POSTAGE WILL BE PAID BY ADDRESSEE 


MOTOR сос 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW 
Washington, DC 20078-3543 


P» Now, as never before, 
you can succeed as a 
computer 
programmer 
NRI at-home training 
gives you everything you 
need to build a high-paying 
career as a computer pro- 
grammer. Designed around a 
state-of-the-art 486DX2/66 
MHz multimedia computer 
system, your training guides 
you smoothly from fundamen- 
tal principles through coding 
in three of today's 
most widely used 
computer languages: 
QBasic, C, and Visual 
Basic, the language 
designed exclusively 
for programming 
in a Windows 
environment. 

With NRI, you get the 
hands-on experience and the 
confidence it takes to master 
today's programming chal- 
lenges. And, by creating and 
running your own full-length 
programs, you build skills 
you'll be proud to show any 
prospective employer or client. 


> Send today for your 
FREE catalog 


Prepare now for a high-paying 
career as a computer program- 
mer! See how NRI at-home 
training in Computer Pro- 
gramming gives you the 
experience and the know-how, 
the computer and the software 
you need to get a fast start in 
this top-growth field. Send 
today for your FREE catalog. 
If the card is missing, 
write to us at NRI Schools, 
McGraw-Hill Continuing 
Education Center, 4401 
Connecticut Avenue, NW, 
Washington, DC 20008. 


IBM is a registered trademark of the 
International Business Machines 
Corporation, Windows, QBasic, and Visual 
Basic are trademarks of Microsoft 
Corporation. Intel Inside logo ва 
registered trademark of Intel Corp. 
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Я Why did the “unsinkable” ship go down only three 
1 hours after hitting an iceberg? A new scientific 
investigation answers an 80-year-old mystery. 
BY ROBERT GANNON E 
H 
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LOST AND FOUN 


ast August, in a Canadian 
Department of Defense lab- 
oratory under the McDonald 
Bridge in Halifax, I held in 
my hand a discus-size piece 
of the hull of the Titanic. It 
had been plucked from the 
bottom of the sea some 500 
miles southeast of the lab. 


| 


Now a small team of re- р 
searchers was about to cut in one instant or in 
off a section of it, a section one piece. Based on 


they would try to smash. the calculations of 
The result, everyone marine experts and 

hoped, would help answer a on eyewitness 

question that had been hov- accounts, a scenario 


ering for 80 years: When (һе for the demise of 
Titanic struck that the Titanic is 
iceberg on her depicted here. 
maiden voyage in 
1912, why did she 
sink so fast? 

Everyone by now knows the Titan- 
ic's story: the largest ship in the world, 
built by a workforce of 17,000, the ulti- 
mate in turn-of-the-century design and 
technology. First-class suites ran to 
more than $55,000 in today's dollars, 
and when she sailed on her maiden 
voyage from Southampton, England, 
en route to New York, she held among 
her 2,227 passengers the cream of in- 
dustrial society, including, for in- 
stance, Colonel John Jacob Astor, Ma- 
сув founder and U.S. Congressman 
Isidor Straus, and Thomas Andrews, 
the ship's builder. 

The ship was luxurious and it was 
safe—virtually unsinkable—for it was 
built of easily sealed-off compartments. 
1f, for some unimaginable reason, the 
hull were punctured, only the compart- 
ment actually ruptured would flood. In 
a worst-case situation—two ships ram- 
ming each other, for example— 
builders figured that the Titanic would 
take from one to three days to sink, 
time for nearby ships to help. 

But things didn't work out that way. 

Start on that April evening at about 
7:30, at the first ominous hint of disas- 
ter. Into the earphones of the wireless 
operator on duty came a message from 
the steamer California, an hour or so 
away: Three Large Bergs Five Miles 
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EMISE OF A GREAT SHIP 


1е The Titanic sideswipes a great 
iceberg, gashing the hull above and 
below the waterline. 


% 
f 
4 2 * The flooded bow dips into the 
sea; a stack topples, and three 
huge propellers lift out of the water. 


3 * The ship's tilt is at least 45 
degrees; steel fractures; the keel 
bends 


4 * The bow rips loose, leaving the 
stern to rise almost vertically, then 
begin to slide downward. 


5 ©The bow, gliding under at 13 
mph, strikes the bottom more than 
two miles down, plowing a furrow in 
the mud. 


6 * The stern, having turned com- 
pletely around, crashes into the sea 
floor rudder first, landing two-fifths of 
a mile from the bow. 


7 * The unmanned, tethered sub- 
mersible Argo locates the wreckage 
of the Titanic on the ocean floor in 


86, the manned research 
Alvin sets down on the 


he French manned sub- 
dives to the Titanic 
есі from the strewn 
со makes dives in 


ussian Mir 
gs in an Imax film 
he ship. The 


1992. 


Ten-by-30-foot steel hull plates 
were gashed both above and 
below the water line, splitting the 
Titanic like a 300-foot zipper. 


Southward From Us. But the Titanic 
continued to rush through the deepen- 
ing darkness. High in the-crow'8 nest, 
two lookouts shivered-as they’ peered 
ahead into the gloom. The temperature 
was one degree above freezing. 

Had there been a moon, they would 
have seen ice floes already off-to the 
sides. Had there been a wind, foam 
from waves breaking against Ше ісе 


would have shown up misty-white in 
the starlight. But the sky was dark, 
the sea dead flat. 

Just after 11:30, the Titanic was 95 
miles south of the Grand Banks of 
Newfoundland. Lookout Frederic 
Fleet, squinting into the dark, noticed 
the horizon directly ahead becoming 
less clear, slightly hazy. The stars be- 
gan to wink out. And then he began to 
make out a black mountain. "Iceberg 
dead ahead!" he shouted, and quickly 
rang the wheelhouse. 

The officer in charge immediately 
signaled "full speed astern" to the en- 
gine room, and directed the wheel- 
man to turn hard to port. 

The crow's-nest lookouts braced 
themselves for a collision. But slowly 
the ship began to turn. The iceberg. 
passed the bow and moved along the 
stárboard side. 

А wall of ісе, as one report put it, 
‘ikea windjammer with sails the color. 


2 of wet eanvas;" moved, past the railing 


as chunks from ‘it}fell\onto the deck, 
Some passengers grabbed pieces |0 
cool their drinks; Those who lodked dut. , 
their portholes were baffled. by, the 
dark mass gliding by. 

The ice struck with not much more 
than a jar—certainly not hard enough 
for worry—and in seconds it had disap: 
peared into the darkness astern. But 
down in a sweltering boiler room near 
the bow, a geyser of water was drench- 
ing stokers as they leapt through a 
quickly closing watertight door. In the 
next compartment too, water was 


gushing through the hull. 


BRITTLE STEEL: A SHATTERING TALE 


These two cigarette-size samples of steel 
called “coupons,” have been subjected t: 
a standard test of brittleness known as th 
Charpy test. The piece at left comes fro: 
the Titanic's hull; it was plucked from thi 
ship's wreckage on the ocean floo 


12,612 feet down. The coupon on the righi 


When each was struck by a heavy pendu- 
lum with the same force, the hull sample 
snapped іп two; it was extremely brittle. The 
comparison sample is ductile; it bends un- 
ler the impact and gives without breaking 


is fashioned from modern high-quality steel. : 


into pieces. Ductility is a metal's ability to be : 


5 
с 
Š 
is 
Е 
e 


drawn into a thin wire—to stretch. High sul- 
fur content is a key factor in increasing 
steel’s brittleness and reducing ductility; sul- 
fide particles disrupt the metal's grain struc- 
ture and make it prey to shattering. The 77- 
tanic's steel was high in sulfur even for its 
time.—Arthur Fisher 
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When Titanic builder Andrews ав- 
sessed the damage—the iceberg had 
pierced the first six watertight com- 
partments—he realized the serious- 
ness of the great ship’s condition. Grim- 
ly, he gave Captain Edward Smith the 
bad news. Smith reluctantly agreed to 
evacuate the Titanic, for both men fore- 
saw the awful drama to come: When 
the ruptured compartments filled with 
sea water, the extra weight would 
make the ship pitch forward. Though 
the cubicles were called “watertight,” in 
fact they weren't. Their tops were open, 
their walls extending only a few feet 
above the waterline. Because of the Ti- 
tanic’s nose-down tilt, as each compart- 
ment filled, it would spill over to the 
next. They were watertight only hori- 
zontally. Nobody expected the water to 
rise above the waterline. 

As open portholes disappeared be- 
neath the surface, water flooded 
through them, adding to the deluge, 
and the pitch worsened. The propellers 
lifted free, and from inside the ship 
came a sound like breaking china. 
Then, great rumblings—perhaps the 
shifting ofthe five grand pianos or hun- 
dreds of trunks. And suddenly, with a 
screech of tearing metal, the forward 
funnel buckled over into the ocean. 

The first lifeboat had touched the sea 
at 12:45. But all the lifeboats combined 
could accommodate little more than 
half of the passengers. At just before 
2:00 in the morning, with the ship up- 
ended to about 45 degrees and the bow 
no longer visible, those in the lifeboats 
heard a deep rumbling. The stern be- 
gan to settle, but then it tilted up 
again, the forward part slipping down- 
ward, pulled down, postmortem specu- 
lation went, by the water-filled bow. 

At 2:20, the Titanic slipped beneath 
the surface, carrying with her more 
than 1,500 passengers. The largest 
movable object ever built, designed to 
take at least three days to sink in case 
of the worst-imaginable catastrophe, 
settled to her grave in less than three 
hours. 

The reason, engineers guessed over 
the years, was that nobody foresaw the 
massive sideswiping damage a piece of 
ice the size of a high-rise could do. The 
berg must have pushed in the ten-by- 
30-foot steel plates, they speculated, 
popping the rivets and pulling them 
apart at the seams to let the water 
gush through. 

But the math didn't add up. Not 
when those likely gaps at the edges of 
the plates were correlated with reports 
of damage noted by seamen before the 
ship went down. And not with the 
speed of sinking. The submergence 
equation needed some other unknown. 

For nearly three-quarters of a centu- 
ry, that’s all anyone knew—until 


oceanographer 
Bob Ballard, in 
September 1985, 
found the wreck 
of the Titanic at a 
depth of 12,612 
feet. He was sur- 
prised to discover 
that the ship lay 
in two sections— 
stern and bow— 
separated by a 
wide field of de- 
bris. His remote 
cameras tried to 
spy the gash left 
by the iceberg— 
but that part of 
the bow was 
buried in an 85- 
foot-deep .mud 
bank, plowed-up 
as the Titanic hit. 
bottom. 

Six more years 
passed, and in 
1991 the first 
(and so far only) 
purely scientific 


BUD'S DIVOT 


team visited the 
Site; other groups 
have been pri- 
marily explorato- 
ry. Leading the 
Scientists was 
Steve Blasco, a 
48-year-old 
ocean-floor geolo- 
gist with Cana- 
da's Department 
of Natural Re- 
Sources. Gray- 
bearded, skin 
weathered by salt 
spray, he looks 
every bit the sea- 
soned sailor—he 
even walks like 
one—and he 


When Edwin Blow Weatherup, 
an accountant in the Pay Of- 
fice of Harland and Wolff Ship- 
yards in Belfast, Ireland, left 
work one evening in 1911, he 
took with him a souvenir: a 
"divot," a slug from a rivet hole, 
а memento of the Titanic. 

At home he stamped his ini- 
tials on it, and after he moved 
to Canada in the early 1920s, 
he used it as a paperweight. 

A half-century later, when his 
son, Bud, a cook in the cafete- 
ria of the Nova Scotia Re- 
search Corp., read about Steve 
Blasco's research on the Titan- 
ic, he remembered that paper- 
weight and told Blasco about it. 

The Halifax researchers 


were delighted when Weather- 
up lent it to them, for a compar- 
ison between it and the seg- 
ment retrieved from the Titanic 
would reveal any changes that 
had been wrought on the 77- 
tanic's hull as a result of 80 
years of frigid temperatures at 
6,000-psi pressure. 
Metallurgist Ken KarisAllen 
carefully shaved a sliver off the 
divot's side, shaved a similar 
Slice from a piece of the 
Titanic's hull brought up from 
the ocean floor, then put both 
under a comparison micro- 
scope. The cell structure, 
grain, and chemical composi- 
tion, over all those years, had 
remained identical —R. G. 


loves the sea. 


Blasco’s team 
was part of what was called the Imax 
dive, because the expedition’s principal 
purpose was to generate a 70-mm-for- 
mat film for the six-story screens of 
Imax theaters. The research and film- 
making dives were made in a pair of 
Soviet Mir submersibles capable of 
staying down 20 hours, using 110,000- 
lumen lamps originally developed for 
filming The Abyss. 

While the Imax photographers shot 
their $8-million film, Blasco and his 
people pursued the science. “We don’t 
know much about this depth, this con- 
tinental rise,” says Blasco, “neither the 
geology nor the biology. And we cer- 
tainly don’t know anything about the 
interaction of a ship and the ocean 
floor that deep.” Most ships sink in wa- 


ter that is shallow; those that don’t are 
rarely found. 

The Titanic was brand-new when 
she sank. That makes her a singular 
measuring device, a “historic marker,” 
Blasco calls her, a notch in time reveal- 
ing the rate of natural activity—what 
has happened on the ocean floor over 
the 80 years until her discovery, and 
what will happen in the future. 

In the tomb that was once a ship, all 
that remain are china teacups and 
brass latches, porcelain toilets, and 
perhaps teeth—nearly all else has 
been devoured: wooden decks, the rich 
Victorian woodwork, human beings, 
their clothing—all except for shoes 
protected from scavengers by their 
tannin. (Some 150 items retrieved by 
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When, during the course of 
the Imax expedition, the 
two Mir submersibles made 
17 dives, the science team 
found surprises in the vari- 
ety of animal life present 
and in the sea floor itself. 
Before the dives, the biol- 
ogy expert on board, Lew 
Moskowlev of the Russian 
Academy of Science's Shir- 
shov Oceanic Institute, 
thought that they'd find only 
a handful of creatures. In- 
stead, they counted 28 
species, including crabs, ane- 
mones, shrimp, seastars, 
and dozens of big-eyed, 
rat-tail grenadier fish, a yard 
long and the color of steel. 
"The ship has become an 
oasis," says chief scientist 
Steve Blasco, "a thriving 
ecosystem sitting in a vast 
desert," including a few 
oddities. Rusticles, for in- 
stance. They're bright red- 
dish-orange icicle-like 
growths oozing down from 


Spotted by the Mir submersibles cruising 
rious fish. The presence of the fish dispelled an earlier notion that bottom water had no oxygen. 


the Titanic like candle drip- 
pings. Biological rather than 
chemical in origin, they're 
probably of the same family 
of sulfur- and iron-metabo- 
lizing bacteria that flourish 
in hydrothermal vents. 

Of highest interest to ma- 
rine geologist Blasco was 
the bottom itself. Before the 
Titanic was discovered, 
there was speculation that 
she might have slammed 
deeply into ocean-bottom 
mud, perhaps slowly disap- 
pearing beneath silt deposits 
over the decades. Instead, 
both sections remain re- 
markably exposed. Artifacts, 
in fact, lie scattered on the 
bottom as though deposited 
only a few weeks ago. 

The reason is the place 
of the Titanic's death. She 
lies in a small canyon. 
Across its mouth rushes the 
Western Boundary Under- 
current, with small eddies 
periodically swishing into its 


Pa 


the Titanic s wreckage: 


з 
а porcelain toilet bowl and a cu- 


throat, flushing up the gully, 
scouring the floor—not swift 
enough to disturb the rest- 
ing artifacts, but strong 
enough to keep them swept 
free of the dust-like sedi- 
mentation that constantly 
rains down. 

The bottom looks like un- 
dulating lunar flatland, with 
surprising depressions that 
resemble bomb craters. In 
a sense, that's what they 
are—caused by boulders 
dropped over the eons by 
melting icebergs. 

The soil is old and fine 
and dense. Blasco discov- 
ered its strength when he 
tried to take a core sample. 
From the deck of the re- 
search ship 2'/: miles 
above, he let plummet a 
two-ton corer to slam into 
the bottom. Its collection 
tube was built to accept a 
core of nearly 20 feet. The 
sample retrieved measured 
less than a foot.—R. G. 


OCEAN FLOOR SURPRI 


STEVE M. BLASCO 


the French sub Nautile went on dis- 
play at London’s National Maritime 
Museum in October 1994.) 

Protected too is the ship’s steel; cor- 
rosion, to everyone’s surprise, is nearly 
absent (a fact of interest to companies 
working with pipelines or cables). 

On the last dive of the trip, one of 
the Mirs came across a chunk of metal 
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that looked like a part of the hull. The 
scientists had agreed beforehand that 
they would bring up no human arti- 
facts; they felt that the site should be 
consecrated as a burial ground, and 
that retrieval of personal items would 
smack of grave robbing. But for strictly 
scientific purposes, they did want to 
bring up a sample of the hull. 


And there it was, resting on a ripple 
of ocean-floor silt as though placed 
there the previous month: a Frisbee- 
size chunk an inch thick, with three 
rivet holes, each an inch and a quarter 
across. Back aboard the mother ship, 
with surface grime carefully squirted 
off the piece with a high-pressure wa- 
ter jet, researchers were surprised to 
see remnants of the original paint. 

By now, that piece of steel should 
have corroded nearly to oblivion. But 
when a metallurgist saw it later, he 
had an immediate explanation: “Of 
course; there’s no oxygen down there.” 
Then Blasco pointed out that fish were 
swimming about, and the metallurgist 
stopped talking. 

So how could there have been so lit- 
tle corrosion? “It somehow involves 
temperature and pressure,” says Blas- 
co, “That’s not a very good explana- 
tion, but it’s all we have for now.” 

Of even more interest to those in- 
trigued by the question of the ship's 
unseemly rapid sinking was the condi- 
tion of the edges of the hull piece: 
jagged, almost shattered. And the met- 
al itself showed no evidence of bending. 
High-quality ship steel), metallurgists 
know, has a lot more give, more ductili- 
ty, than most people imagine, and 
probably wouldn't break. Yet the,edges. 
of this sample looked almost as though 
they were made of broken china. 


fax testing lab, I pick up, that 

hunk of the Titanic from a work 
table. It’s been sitting among broken 
gears, split I-beams, and ruptured 
flanges from other ships, representing 
various naval problems, and it looks 
like junk. I remind myself that it's the 
only one of its kind in the world. The 
80-year-old paint is splotchy-brown; 
with an underlying smear of lead ox- 
ide, now pinkish-orange. 

One edge is ruler-straight arid, shiny, 
where a strip of metal has been sliced 
off. A few test pieces, cigarette-Size. 
“coupons,” have been fashioned" from 
the strip. Some have already Beer de- 
stroyed in preliminary testing in an- 
other government laboratory in ОЙ 
tawa. The last piece will soon be 
mounted in a device that will conduct. 
what is called a Charpy test. In the lab 
are Blasco and another of the Imax 
team, Duncan Ferguson, a 34-year-old 
mechanical engineer. 

The metallurgist in charge.is Ken 
KarisAllen, 35, a government, special- 
ist in cracks and corrosion; He's enerz 
getic, quick moving, almost tauti and 
when he speaks of his Сһагру/жа- 
chine, he does so with fondness. 

A Charpy tests brittleness, һе ex- 
plains, nonchalantly pushing the ma- 
chine's huge pendulum. Testing is sim- 


T hree years later, now, in the Hali- 


ple: As a coupon is held tightly against 
а steel holder, the pendulum—67 
pounds and 2/4 feet long—swings 
down and thumps against the sample, 
sometimes breaking it. The pendu- 
lum’s point of contact is instrumented, 
with a readout of forces electronically 
recorded in millisecond detail. 

KarisAllen will test two coupons: 
one, a sample of a standard, good quali- 
ty steel used in modern ships; the oth- 
er, the slice from the Titanic. “If things 
go as I foresee,” he says, “the first piece 
will go ‘thud.’ The second will tinkle.” 

Both coupons are resting in a bath of 
alcohol at -1°C—to simulate the water 
temperature of 80 years ago. Karis- 
Allen must rush the test piece from the 
bath to the:tolder in five seconds. 

He hauls the weight up and locks it 
in place. “ОК?” he asks, and looks 
around thé room. *Here goes." 

With a pair of stainless-steel tongs, 
he lifts the first coupon from the bath 
and whisks it to the holder, reaches 
quickly to the red release handle, and 
yanks. The pendulum swings. down 
and thuds to:a/halt. Thé test, piece has 
been bent intó а “Vi” 

Now he repeats the procedure-with. 
the Titanic sample. 

This time thére-is no thump. The 
pendulum strikes the piece with a 
Sharp "ping," barely slows, and contin- 
ugs up on its swing while the sample, 
broken in two, sails across the room to 
Smack a metal wastebasket. 

Trácings оп the computer screen 
confirm. whatethe metallurgists sus- 
pécted; and now have seen: the 
Тиапісв hull steel.is brittle. When it 
met the iceberg, the hull plates didn’t 
simply bend in. They fractured. 

The steel is embrittled not from sit- 
ting on the ocean floor for most of a 
century. It was that way when it came 
from the steel plant, and it became 
even more brittle slicing through that 
29°F water. “To make present-day 
high-quality steel that brittle,” says 
KarisAllen, "Td have to lower its tem- 
perature to -60 or -70°C.” 

“Back then nobody understood the 
concept of brittle fracture,” adds Fergu- 
son. “They tested’ Ше вее! for tensile 
strength [the maximüm stress а mater- 
ial can withstand before it breaks], and 
if it passed, that’was that.” What they 
didn’t know then was that high sulfur 
content makes for brittleness, and Ті- 
tanic steel was high even for the times. 
“It’s full/of sulfide occlusions called 
‘stringers, and it would never get out of 
the yard today. It wouldn't even make 


R edges of this fragment 
а Titanic steel plate Steve 
Blasco is peering through 
signal extreme brittleness. 


good rebar, which is pretty lousy steel.” 
Blasco breaks in: “Shipbuilding tech- 
nology had outstripped metallurgy 
technology.” He sounds as though he’s 
had that thought before. 

Even if the builders had known the 
steel was brittle, they still wouldn’t 
have worried. The ship's design, they 
believed, would guard against calami- 
ties. But of course they were wrong. 

William Garzke, a senior naval ar- 
chitect with the New York firm of 
Gibbs & Cox, has taken all the data 
gathered on the sinking, and using 
forensic procedures has developed a 
scenario of what happened on that 
night‘in 1912. Ferguson (the only me- 
chanical engineer to be part of any of 
the six Titanic expeditions) has stud- 
ied the sequence, too, concentrating on 
events beneath the surface. 

Combine those scenarios with half a 
dozen others (along with the eyewit- 
ness accounts ОҒ the sinking), and you 
have this likely sequence: 

11:35-p.m., April 14, 1912. Up in 
the сгоу в nest, the lookouts spot the 
iceberg a quarter-mile ahead—and 
that's too bad. Had they not alerted the 
bridge, the ship would not have at- 
tempted a turn; it would have rammed 
the iceberg head on. Damage would 
have been limited mostly to two or 
three compartments; it would have 
caused almost по pitch, certainly not 
enough to pull the compartments below 
the waterline. Many injuries would 
have resulted—after all, the ship would 
have crashed into the 200,000-ton ice 
mountain traveling at 26 mph, and 
crew members were sleeping in the 


forepeak. But the Titanic wouldn't 
have sunk. 

11:40. The ship sideswipes the ice. 
Were the one-inch-thick hull made of 
modern, relatively ductile steel, cer- 
tainly it would have bent, stretched, 
and broken in plastic deformation, 
popping loose rivets, pulling apart at 
the seams, cracking the caulking and 
allowing water to pour in. But because 
of the steel’s ductility, it would have 
absorbed massive amounts of energy. 
The ship might have quickly slowed, or 
even bounced away. 

Some of that does happen. But the 
ice also crashes right through the plat- 
ing as it grinds along the side, striking 
at an angle perfect for the most de- 
struction, tearing the plates, cracking 
and splitting the hull below and above 
the'waterline like a 300-foot zipper. 

Cracks in the brittle steel now propa- 
gate rapidly. They-run like lightning 
Strokes to the plate edges, stopping only 
where the plates are riveted together. 

(In post-disaster hearings, the few 
survivors who saw the water enter 
didn't report it squirting in through the 
seams. They described it as a water 
wall. Some of the ten-by-30-foot plates, 
in fact, may have been wholly cracked 
off. But that evidence lies buried in 
ocean-floor mud. Had the builders 
guarded against steel embrittlement, 
the vessel most likely would have 
stayed afloat long enough for other 
ships in the vicinity to arrive for rescue.) 

Midnight. Those first six compart- 
ments are filling; water is beginning to 
slosh over. 

(Continued on page 83 
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rank Thomas has а way of teeing off the 
world of golf. As the technical director of the 
United States Golf Association, Thomas helps set 
the standards for golf clubs and balls. His work has 
earned him more than one instance of character as- 
sassination, and he has been named in multimillion 
dollar lawsuits by manufacturers enraged at his rejec- 
tion of new club designs. 

Undaunted, Thomas once again raised the ire of man- 
ufacturers when he told the attendees of the Second 
World Scientific Congress of Golf at St. Andrews, Scot- 
land, last summer that the billions spent each year on re- 
search and development are all for naught: Golfers have 
improved very little over the past 25 years. In fact, Thomas 
told the throng of academics and golf industry representa- 
BY  tives, the driving distances of the best professional players 
have increased only 12 yards since 1968, and the average 
DONNA winning score has fallen one stroke per round per 21 years. 
Apparently, the marketing hype about improved swings 

HOOD and lower scores has little basis in fact. 
But, as the soft-spoken South African native is wont to do, 
CRECCA Thomas followed this embarrassing proclamation with an 
olive branch of sorts. During the course of the Congress, a 
team of researchers from the USGA presented six technical 
papers, the results of the first phase of an 
ongoing research project to explain in sci- 
Does it take a entific terms what happens from the mo- 
ment the golfer picks up the club until 
rocket scientist the ball drops into the cup, hopefully in Б 
par or less. Any anger at Thomas’ 
to design a keynote address faded as equipment de- = 
signers seized upon the mathematical 
better golf club? models and biomechanics research pre- 5 
sented by the USGA team. For within 2 
these initial findings lies the future of a 2 
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400-year-old game played by millions yet understood Бу few. 

"There's been a tremendous amount of trial and error in 
product development, but science has not really entered 
the game yet,” says Thomas. “Yes, golf ball design has be- 
come highly sophisticated and scientific principles have 
been applied, but not so much to the golf club,” he adds. 

Thomas was among the coordinators of the First World 
Scientific Congress of Golf, held four years ago to examine 
the applications of science and technology to the game. 
“There’s been a lot of educated guesses based on historical 
performance data,” explains Thomas, “but no one really 
knew what was happening when a club struck a ball. At 
the USGA, we had been fidgeting on the edge of real scien- 
tific research for years, and we finally applied everything 
we could to understanding the game.” 

For the past two years, the USGA’s scientists have worked 
furiously at the organization’s headquarters in sleepy Far 
Hills, N.J., using state-of-the-art technology to understand 
the forces involved when a golf club collides with a golf ball, 
an event that takes 500 millionths of a second and is the de- 
finitive point of the entire game. The USGA team’s findings 
may serve to alleviate at least some of the frustration of the 
more than 26 million duffers who spend hours on golf cours- 
es each weekend, whacking dimpled spheroids, all in the 
name of fun and relaxation. 

The research program is Thomas’ pet project, and it satis- 
fies his scientific curiosity about the game he has devoted his 
life to playing and preserving. A mechanical engineer spe- 
cializing in composites.and structures, Thomas joined the 
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Kinematics tells the tale: Infrared cam- 
eras track markers attached to the 
golfer’s clothing and club; the informa- 
tion is fed to а computer that develops a 
model of the swing (above). 


USGA in 1974, having already revolu- 
tionized the game during his tenure as 
chief design engineer for Shakespeare 
Sporting Goods Co. Thomas’ bold 
stroke was the introduction of golf clubs 
with shafts that took advantage of the 
lightweight, durable graphite that the 
aerospace industry was also putting to 
extensive use. 


s technical director of the USGA, 
Be: runs thousands of golf 

balls through a series of exhaus- 
tive tests and examines as many new 
club designs each year to determine if 
they conform to the USGA's stan- 
dards. Thomas is charged, as he puts 
it, ^with preserving the challenge of the game by prevent- 
ing manufacturers from introducing clubs and balls that 
reduce the skill required to play." 

While he has certainly succeeded in that endeavor, to the 
chagrin of some manufacturers, he has also transformed 
the USGA into the leading golf research facility. 

Thomas secured $2 million in funding from the USGA in · 
1991 to expand its Research and Test Center to include 
new lab space, equipment, and personnel. In his large cor- 
ner office overlooking the bucolic grounds of the USGA 
headquarters, the otherwise reserved 55-year-old Thomas 
shifts into high gear when asked about the research рго- 
gram. “Гуе divided the game into five areas,” he says, 
springing up from his chair and moving to a blackboard, on 
which he begins sketching crude figures. 

The first is a stick figure. "There's the human factor— 
we're looking into biomechanics and trying to define this 
guy, even consider his emotions. Next is the golf club shaft, 
and trying to determine the forces on it, the vibrations, the 
energy involved, and how that energy is transferred," he 
says, sketching a shaft. Next to it he draws a club head. 
“What’s its mass? What аге the inertial properties at the 
point of impact with the ball? No one has really been able 
to explain that." 

Sketching a club as it meets a golf ball, Thomas reaches 
a fevered pitch in his delivery. "What's the twist of the club 
head at impact? What effect does changing the location of 
the club's mass have on the moment of inertia? Where is 
the center of gravity?" Moving on, he draws a sphere with 


lines behind it to indicate movement—a golf ball іп flight. 
“We wanted to measure the ball’s lift, drag, and other prop- 
erties and their contribution to distance. We wanted to look 
at all of this and try to explain it.” 

But hasn't this all been explained? Haven't equipment 
manufacturers poured billions into the research and devel- 
opment of clubs to hit longer and straighter and balls to fly 
longer and straighter? Well, yes and no, according to the 
ever-diplomatic Thomas. "It has not been pure research, as 
much as product development, and that has not explained 
the entire process of the swing and all the forces involved." 
At least not to Thomas' satisfaction. 

To do that, he assembled a group of accomplished scien- 
tists and eager graduate students and commissioned them 
to explain his favorite pastime. Among them is Stanley 
Johnson, professor of mechanical engineering and mechan- 
ics at Lehigh University, who, along with Lehigh graduate 
student Alexia Brylawski, investigated the effect of shaft 
flexibility on club-face positioning at the moment of impact. 
Johnson joined with longtime USGA consultant Burton 


FLYING FAR 


Lieberman of Brooklyn Polytechnic University to develop a 
mathematical model of the moment of impact, and of the 
ball’s trajectory, or flight path. 

Through those models, they were able to describe why a 
golf ball flies as it does. While a golf swing may seem like a 
simple movement, it’s actually quite complex, and the small- 
est variable can send a ball into a sand trap, or worse. As a 
golfer swings, the club twists and gains speed during the 
downswing, so the face of the club is angled as it strikes the 
ball. That angle gives the ball its lift and, along with the 
ball’s aerodynamic properties, helps determine its trajectory. 

The other determining factor is whether the weight-cen- 
ter, or the “sweet spot,” of the club strikes the ball, or if the 
hit is off-center. Also, because the club shaft is not perfectly 
perpendicular to the head, the head twists further as it 
strikes the ball, thus diminishing the probability that the 
sweet spot will be the point of impact. 

Manufacturers have experimented with club design, en- 
larging the sweet spot and introducing perimeter weight- 
ing designed to lessen the twist at impact and give the 


DIMPLES 


According to the laws of aerodynamics, a 
smooth surface provides the least wind re- 
sistance. It stands to reason, then, that a 
smooth-surfaced ball would fly faster and 
farther through the air than. one with а 
rough surface. If that were true, golf balls 
would cost a dime a dozen. 

But with aerodynamic properties similar 
to the wing of an airplane, golf balls are per- 
haps the most complex spheroids in sports 
today. A golf Ба!5 performance is largely 
determined by its dimple pattern, a feature 
that was developed through astute obser- 
vation and has evolved over time. 

Early golf balls were made of wood. 
Seeking a softer feel, the Scottish 
founders of the game stuffed leather 
pouches with boiled feathers. Hard rubber 
balls—gutta-perchas—came into the 
game about 1848. When players noticed 
that nicks and marks on the surface of the 
smooth balls caused them to fly farther, 
ball makers began to mold them with in- 
dented or raised surface patterns. 

With the introduction of the wound ball 
at the turn of the century—a rubber core 
with elongated rubber bands wound 
around it and a balata cover—dimples be- 
came a part of the construction. In the 
1950s, the average number of dimples 
was 336. Today, balls can have as many 
as 500 dimples covering more than 70 


can travel 280 yards, rising through the air 
because of its lift. 

Dimple design has become quite sophis- 
ticated, and patterns are now complex geo- 
metric constructions, such as icosahe- 
drons, octahelixes, and cuboctahedrons. 
Symmetry is a key element because it en- 
sures that no matter how the ball is spin- 
ning, it will fly straight. 

Designers have become obsessed with 
fitting more and more of these impressions 
on the spheriods. Ball designers at Spald- 
ing hit on the concept that one way to fit 
more dimples was to increase the surface 
area. Because the USGA has a standard 
that balls can be no smaller than 1.68 inch- 
es in diameter, but no restriction on how 
large a ball can be, the solution was obvi- 
ous: make a bigger ball. 

Most oversize balls measure 1.72 or 
1.74 inches in diameter, but that seeming- 
ly minute expansion presents yet another 
contradiction to the accepted laws of aero- 
dynamics—a larger mass moves through 
the air more slowly—and a debate has en- 
sued over claims of increased distance 
made by manufacturers of oversize balls. 
Terry Melvin, vice president of research at 
Spalding, contends that the increased 
drag created by the larger ball is compen- 
sated for by the increased number of dim- 
ples on its surface, which help it fly farther. 


construction and the club-head angle—its 
degree of loft—and is a crucial contribut- 
ing factor to the ball's trajectory, or flight 
pattern. As the ball is spinning backward, 
the dimples create a turbulence pattern in 
front of the ball and a drag tail that gener- 
ates an air foil much like that of an air- 
plane wing. The air pressure is higher on 
the bottom of the ball and lower on the 


positioned around the ball (top). 


top, thus creating an upward lifting force. 

Dimples are, in essence, one of man's 
attempts to manage air, and the golf ball is 
considered a triumph of design. A ball with 
no dimples will travel 130 yards and be- 
have much like a bullet, with a straight tra- 
jectory. A dimpled ball, on the other hand, 


percent of the surface. Most golf balls are based on the icosahedron Spalding markets the Magna line of over- 

Dimple. patterns work with the ball's dimple pattern, with 20 size balls. On the other hand, Wilson's 
spin to move the ball through the air. The — (above). Wilson's Ultra ball has Carl Scheie says that larger balls provide 
backspin on the ball is determined by its with 60 faces with some 500 no advantage, but rather have greater air 


resistance. 

Frank Thomas, technical director of the 
USGA, says only that hard-hitting hackers 
may get more distance from an oversize 
ball. Marketing claims aside, he considers 
it a breakthrough’ in design that manufac- 
turers have created а larger golf ball that 
performs much the same as a traditional 
one.—D. H. C. 
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Until now, designers 
created new golf 

clubs based on trial 
and error. The USGA 
research uses comput- 
er analysis to quantify 
how different club- 
head designs will 
perform. The solid 
object in the form of an 
ellipsoid, which has the 
same principal moments of in- 
ertia as the club head, is superimposed 
over two different club-head designs in 
these computer-generated drawings. 
The ellipsoid helps club designers visu- 
alize how different club 


contact 

on the club 
face. Club de- 7 
signs can thus be com- 
pared from an inertial point of 
view. Special note to duffers: 
At this stage, researchers can only tell 
that clubs will perform differently, but not 
which design is superior. 


But the downswing and moment of 
impact were only part of the picture. 
Lex Smits of Princeton University 
worked with Princeton Ph.D. candi- 
date Mark Zagarola to further define 
the aerodynamic properties of a golf 
ball in flight, using a new testing sys- 
tem. “Іп the past, wind tunnels had 
been used, which require that the ball 
be held in a laminar, or smooth, air 
flow, which is very difficult to do, and 
the measurements are only five or six 
percent accurate," Thomas explains. 
Smits and Zagarola designed an In- 
door Testing Range (ITR), the first of 
its kind, at the USGA. Thomas pre- 
dicts the range will make wind tun- 
nels obsolete. ^With the ITR, we can 
actually shoot the ball and control 
everything, so the measurements of 
spin rate and velocity are much more 
accurate," he says. Those properties 
are practically an obsession with golf 
ball designers, so access to the ITR is 
being sought out by several ball man- 
ufacturers. 


search & Test Center, the ITR is a 

sprawling contraption, taking up 
the length of a room, and is surround- 
ed by safety nets. At one end is the 
launching machine, which includes 
four 25-inch wheels arranged in a 
square. The upper and lower pair each 
share a belt and are driven in opposite 
directions. At Thomas' request, Za- 
garola shouts "clear," and shoots a 
marked golf ball out of a pressure-dri- 
ven air gun. The belts grip the ball as 


ЕС in the bowels of the Ке- 


golfer more opportunity to hit from the center. For the most 
part, says Thomas, these innovations have been reached 
through trial and error, using computer-aided design sys- 
tems. Johnson, however, has developed a model of an iner- 
tia ellipsoid—a dimensional diagram of ellipses that de- 
scribes exactly how the club head rotates at impact and 
where the center of gravity is as the ball and club collide 
(see illustrations above). 

“We can create a mathematical simulation of the down- 
swing and impact, and understand how the club twists and 
why one club performs differently from another,” says 
Johnson. “From that we create a computerized ellipsoid 
representation of the club as it twists. What’s next is for us 
to determine what is a good ellipsoid—one that results in a 
square hit—and what is a bad ellipsoid.” 

“Designers have been on the outskirts of this for some 
time,” adds Thomas. “Now, they can plug the inertia mea- 
surement into a CAD system and use it to design a new 
club head.” 

Lieberman developed a computer model of a golf ball’s 
trajectory, taking into consideration a variety of launch 
conditions, some of which may seem like petty issues but 
which are of concern to the devoted golfer. For instance, 
grass was traditionally thought to interfere with a ball’s 
launch and slow its release from the club head. Lieberman 
found, however, that when grass comes between the ball 
and club face, it is actually slippery enough to assist the 
ball’s launch. “This is something that was not part of the 
rules of aerodynamics,” he says. 
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it passes through them, imparting its 
spin as well as its velocity: 238 feet per second. The ball 
travels 70 feet, passing through three stations, at which it 
breaks light screens similar to the ballistic screens used to 
measure a bullet’s velocity and position. The markings are 
read by the light screens, and the ball’s positioning at each 
station is fed immediately into a computer that models its 
performance under a variety of circumstances. 

“We can determine the lift and drag properties, and pre- 
dict how far this ball will go on the fairway,” says Thomas. 
“By taking these measurements once, we can predict how 
the ball will fly under any variety of launch conditions. No 
one in the industry can do that.” 

When Zagarola presented a paper on the ITR at the 
World Scientific Congress of Golf, ball designers were ec- 
static. “Everyone has been trying to model a golf ball’s 
flight,” says Terry Melvin, vice president, research at 
Spalding, makers of the Top Flite line of golf balls. “What 
they're doing is so important in terms of understanding 
what's going on." 

But the paper that galvanized the meeting in Scotland 
was given by Steve Nesbit, a mechanical engineer who 
specializes in robotics at Lafayette College. Nesbit has 
spent the past two years in the USGA's biomechanics lab, 
inviting volunteers in to swing a club for the betterment of 
the game. Entering the lab, Thomas can hardly contain 
himself, and he beams as Nesbit explains his project. 

*What we're studying here is kinematics, specifically 
the kinematics of the golfer as he swings," says Nesbit, 

[Continued on page 84] 
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nspired by the promise of a 
new age in which nonpolluting 
vehicles dominate the roads, 
several dozen demonstrators 
assembled in front of a govern- 
ment office building in down- 
town Los Angeles last spring 
carrying signs saying, “Stick to 
your guns CARB. Give us clean elec- 
tric cars.” CARB—the California Air 
Resources Board—is the agency 
charged with cleaning up the Golden 
State’s polluted air. 

A hearing room inside was packed 
with environmental officials, engi- 
neers, politicians, battery manufac- 
turers and—above all—represen- 
tatives from every corner 
of the global auto 
industry. After 
hearing 


= 
—) 


two days of overwhelming evidence to 
the contrary, the CARB board of direc- 
tors chose to accept its own technical 
staffs optimistic assessment and de- 
cided that acceptable electric vehicles 
(EVs) are just around the corner. 
Therefore, the officials reasoned, 
there was no need to change the “zero- 
emission vehicle,” or ZEV mandate, 
dictating that two percent, or about 
30,000, of the 1998 cars and light 
trucks sold in the Golden State must 
be battery-electric powered. The per- 
centage jumps to 10 by the year 2003. 
Now, other states are 
тынар, adopting the Califor- 
nia ZEV mandate. At 
% press time, Massa- 
7 chusetts and 
> New York 


had 


— 


signed on, and as many as ten other 
pollution-afflicted Northeastern states 
and the District of Columbia could also 
shortly follow suit. 

It’s an action that may end up leav- 
ing environmental regulators with a 
black eye. Why? The next-generation 
batteries that would make EVs viable 
just aren’t ready for prime time. 

At the turn of the century, battery- 
electric cars vied with internal-com- 
bustion-powered cars for popularity, 
but their limited driving range ham- 
pered them. The same problem 
haunts today’s EVs. If vehicles like 
this are forced onto the market in 
1998 powered by lead-acid batteries, 
the public could be permanently 
turned off by EVs. 

Intensive research by government 
and corporate labs is underway on sev- 
eral types of advanced batteries that 
could provide greater driving range. 
However, it’s quite possible that none 

will be ready for the first-generation, 

mass-produced EVs just three mod- 
el-years away from showrooms. And 
the cost, toxicity, and recycling ques- 
tions about these advanced batter- 
ies still remain to be answered. 
Current-technology lead- 
acid-battery EVs are already 
operating in some govern- 
ment and commercial fleets 
where a daily driving range 
of 60 miles or less is suffi- 
cient. Like them, most of 
the EVs that сап bez 
brought to market in 1998 е 
will simply be converted £ 
gasoline vehicles. For ex- 
ample, U.S. Electricar, 
of Santa Rosa, 5 
Calif., removes 3 


ISTRATIONS BY NED SHA 
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BATTERIES BY THE NUMBERS 
Haw for will EVs get This table 
the driving range of GM's 2,970-pound 
Impact—which has о 1,100-pound lead- 
acid battery pack—with its approximate 
range using seven other battery types of 
the same weight. Factors 
sonal driving style and the use of pow- 
ered accessories, such as air conditioners 
and heaters, have a major effect on the 
actual range an EV can provide. And the 
newer batteries that would produce 
better е are costly: For exam- 
ple, 35 batteries for Chrysler's 
ТЕМап cost $38,5000. Battery cost 
in relation to battery life in 

jes to жы /mile—the 
equivalent of gasoline costing 
56.19 а gallon—not induding the 
cost of electricity. Any takers? 


the gasoline engines from Geo Prizm 
sedans and installs electric power- 
trains. These EVs, currently sold 
only in fleets of at least 30 cars, cost 
$30,000 each. 

Subsidies reduce the price of EVs; 
buyers of electric cars qualify for a 10 
percent federal tax credit, up to a max- 
imum of $4,000. California also offers a 
sales tax exemption on a portion of the 
purchase price. Together, these tax 
breaks reduce the final cost of U.S. 
Electricar’s converted Prizms to Cali- 
fornia customers by about $4,000 each. 
So for $26,000, fleet operators can buy 
a car that will go 40 to 70 miles before 
its batteries need up to eight hours of 
recharging time. By comparison, a 
standard gasoline-fueled Prizm can 
travel about 350 miles on a tank of gas 
and costs about $14,000. 

EVs, as they exist now, will not 
come close to satisfying the typical dri- 
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ver's expectations of how a car should 
perform. The CARB, however, doesn’t 
make the limitations of EVs clear to 
the general public. The policy error 
here is promoting the sale of techno- 
logically immature battery-electric ve- 
hicles, when other power sources 
might make better cars that would do 
more to reduce pollution. 

California’s legal push to put bat- 
tery-EVs on the road as quickly as 
possible is a response to the state’s se- 
vere transportation-related smog 
problems. Economic development is 
another major driver. State officials 
promote electric vehicle manufactur- 
ing as a new industry that could help 
replace the aerospace jobs lost with 
the end of the Cold War. 

“Carmakers’ research into electric 
cars made us believe that they could be 
a reality when we adopted the emission 
standard,” says James D. Boyd, CARB 


executive officer. 
“Now, it seems our 
standard has pushed 
that research to new 
levels, making electric 
cars more possible than 
ever before.” 

To be fair, California’s 
forced march into the 
world of EVs has stimu- 
lated innovation. The mo- 
tors, power controllers, 
and other components 
needed to make EVs work 
have matured rapidly. Jef- 
frey Bentley, director of 
technology and product de- 
velopment at Arthur D. Lit- 
tle Inc. in Cambridge, Mass., 
likens the mandate to making 
sausages: “You don't want to 
see what’s going into the 
sausage grinder, but you want 
the product that comes out the 
other end.” Yet the CARB is 
mistaken about the near-term 
outlook for major advances in 

battery chemistry (see table). 

Consequently, some key play- 
ers in the battery business oppose 

the ZEV mandate. Robert Stem- 

pel, retired chairman of 
General Motors, now 

works as a consultant 

to the automaker 

and to Energy Con- 

version Devices in 

Troy, Mich. The 

two companies 
have formed a joint 
venture called GM 
Ovonics to commer- | 
cialize and produce 
nickel-metal hydride 
batteries. At a recent con- 
ference in Anaheim, Calif., 
where EV builders and makers dis- 
played their wares, the company an- 
nounced plans to begin manufacturing 
the batteries in 1996. Though consid- 
ered one of the most promising alterna- 
tives to lead-acid, these batteries still 
may not prove workable by 1998. 

Even Stempel, whose background 
includes involvement in the GM solar- 
powered Sunraycer and the GM Im- 
pact EV projects,is leery of CARB’s 
ZEV policy. He says “While I believe in 
electric vehicles, the California sales 
mandate dictates electric vehicle tech- 
nology and eliminates other possible 
solutions.” 

The ZEV category was conceived 
from the outset to include only battery- 
electric cars. Internal-combustion en- 
gines modified to burn hydrogen, for ex- 
ample, could have trouble qualifying as 
ZEVs because their exhaust contains 
minuscule amounts of burned lubricat- 
[Continued on page 781 
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BY MICHAEL MORRIS 


alue is often a vague concept. Ask five people for its 
definition and you'll likely get five (or more) different 
answers. But when it comes to designing value into 
homes built for the 21st century, architect Carson™ 
Looney knows exactly how it’s done. 
“Value certainly can mean ‘more for less,’ but if 
designing a home, I like to define it as much тоге 
says Looney, of Looney/Ricks/Kiss Architects, the Memphis, 
Tenn., firm that created this years New American Home 
The strategy, in this case, was to combine the best new low = 
maintenance materials with low-cost energy-saving prod- 
ucts—and put them in the kind of home that, as Looney ex- 
plains, “just makes sense to any family living there.” 

The New American Home for 1995 is the latest іп an ang 
nual series of full-scale, live-in homes that showcase new 
ruction products, techniques, and innovative design’ 

Each home is conceived with a specific theme—this year, val- 

ue—and is built to coincide with the annual convention of the 
Е National Association of Home Builders. The 95 home is 
Е fourth such project sponsored by POPULAR SCIENC 
s open to the public in January during the builders’ event. 
= Built just outside Houston, this New American Home of 
fers universal lessons in design, yet it is unmistakably а 
house—not a rambling prairie mansion like J.R. 
Southfork, but an updated interpretation of the 


E 
g 
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area’s typical residential architecture: 
а compact yet roomy, 3,000-square-foot 
brick-faced home, built in а master- 
planned community (see “Maximum 
Use of Minimum Space”). Although not 
а custom home, it offers custom touch- 
es throughout—from design features 
like vaulted ceilings and a walk-in but- 
ler’s pantry, to a built-in home theater 
and an electronic home-control and se- 
curity system. A bonus space designed 
as a separate “homework area” is 
tucked between the upstairs children’s 
bedrooms; a Compaq Presario CDTV 
520 multimedia computer with televi- 
sion receiver, CD-ROM drive, and 
built-in telephone-answering system 
makes this a one-stop study center. 
Downstairs, a space the size of a walk- 
in closet houses a home office with its 
own Presario CDTV 920. 

The house’s live-at-home, family- 
style values include entertainment. 
Upstairs, there is a recreation room 
for the children, and the family room 
downstairs has a built-in RCA Custom 
Home Theatre. But even this “extrav- 
agance” fits the home’s theme. 
Available as a complete prepackaged 
kit, the RCA system retails for less 
than $7,000. It includes a 35-inch tele- 
vision, Dolby Pro Logic audio proces- 
sor with five surround-sound speakers 
(two in front, two behind the seating 
area, and one for center-channel dia- 
logue), as well as laser disk, CD, and 
VCR players. 

RCA’s DSS satellite-TV system, 
which receives digital audio and video 
signals via a tiny 18-inch dish anten- 
na, provides plenty of programming for 
the entertainment equipment. Lastly, 
an Elan Home Electronics Network 
from Square D provides the conve- 
nience of whole-house audio and video 
Sharing—music played on the stereo in 
one room can be enjoyed in others. 


sen for this year's showcase in part 

because the company constructs 
energy-efficient low-owner-mainte- 
nance homes. For example, tinted insu- 
lated window glazing is standard on 
this builder's homes, helping to reduce 
cooling bills in Houston's steamy cli- 
mate. Even the paints and caulking 
Emerald uses are chosen specifically to 
withstand the region's legendary heat 
and humidity. 

The New American Home goes be- 
yond these strategies, however, incor- 
porating additional energy-saving mea- 
sures throughout. The Grand View 
windows from Georgia-Pacific, for in- 
stance, are framed with a low-cost 
polyvinyl-chloride plastic that resists 
conduction of heat and cold. These win- 
dows, dual-glazed with a “softcoat” low- 
emissivity barrier, are more effective 
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Ес: Homes of Houston was сһо- 
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Downstairs, the New American Home revolves around a spacious kitchen that opens to the cen- 
tral stairway, a family room with built-in home theater, an outdoor garden court, and a tiny but 


functional home 


than the more widely used windows 
with “hardcoat” films in stopping re- 
flected heat and the ultraviolet light 
that fades fabrics. 

In keeping with the home’s value 
theme, its designers relied on available, 
off-the-shelf products. For example, 
Celotex Tuff-R, a */:-inch foil-faced poly- 
isocyanurate insulating foam board 
with an insulating value of R-5.8, re- 
placed standard plywood sheathing on 
the sidewalls. This reduces cooling 
costs in brick-faced sunbelt homes that 
become heat sinks as they absorb and 
store solar energy throughout the day. 

The New American Home is outfit- 
ted with other energy-saving features 
as well. Compact-fluorescent lighting 
fixtures help reduce electricity bills. 
The controls for Honeywell Total 
Home, a simple-to-use system, inte- 
grate thermostat settings and set- 
backs, interior and exterior lighting, 
and a security alarm system. Total 
Home lets users preprogram macro- 
commands such as “Home From 
Work.” With a push of a button, you 
can activate various functions—such as 
disarming security door locks, turning 
on lights, and heating up the hot tub. 


office. The second floor indudes a recreation room and unfinished 


expansion area. 


Broan’s IAQ (indoor air quality) ener- 
gy-recovery ventilators provide the 
home with a constant supply of fresh 
air with only negligible heating or cool- 
ing losses. Depending on the season, 
this system’s cross-flow design cap- 
tures or expels heat as well as humidi- 
ty without mixing incoming and outgo- 
ing ventilation air streams. 

Climate control in The New 
American Home is handled by a 
Trane П+ gas furnace and electric air 
conditioner. This all-new system in- 
corporates a number of innovations 
particularly suited to climates like 
Houston’s. Among them: a blower mo- 
tor that automatically varies speed to 
match the heating or cooling load; a 
precooler for the evaporative coil that 
dehumidifies house air without delay 
when the unit cycles on; and a unique 
twin condensing unit that shifts into 
second-stage operation only when de- 
mand peaks. Also available іп a heat- 
pump configuration, the system 
works with Trane's Integrated Zoning 
controls and motorized duct dampers. 
These dampers let the microprocessor- 
based controller determine precise 
duct openings for the most efficient 
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distribution of heated or cooled air. 

Also used in the home is Whirlpool's 
new WaterSource water-filtration sys- 
tem. Unlike other point-of-use sys- 
tems that provide general, broad-base 
filtering, WaterSource offers four dif- 
ferent units for specific water prob- 
lems, such as rust and sediment, lead, 
and industrial-waste or pesticide cont- 
amination. A compact, under-sink re- 
verse-osmosis filter can eliminate poi- 
sons such as arsenic and mercury, and 
trap particles down to 0.02 microns. 
(One micron is about one-fiftieth the 
width of a human hair.) 


uch of the value in the 1995 

New American Home, howev- 

ег, is not readily apparent to 
visitors because it’s built into the 
house itself. For example, the hand- 
some brick exterior facade is actually 
made of concrete, a less-expensive 
material. The builder also specified 
an oversize pattern. This saves instal- 
lation time and cost, and gives the 
home architectural detail as well. 

Another built-in value reflects the 
evolution of housing materials and 
the drop in the cost of advanced- 
technology products as they move in- 
to mainstream use: Engineered lum- 
ber from Georgia-Pacific is used 
throughout the house, including 
laminated beams, headers, and 
Wood I Beams for the roof rafters 
and floor-support system. Lighter 
yet stronger than ordinary lumber, 
kiln-dried Wood I Beams are fabri- 
cated with plywood “web” panels 
glued between solid-wood two-by- 
four flanges. Their design increases 
subfloor rigidity, reducing deflection 
or “bounce.” 

When engineered wood first ap- 
peared, it was used mainly in struc- 
tural applications where its greater 
strength and higher cost were justi- 
fied. But with today’s inflated lum- 
ber prices, and an increased market 
supply of lower-quality timber from 
thinner, fast-grown trees, engi- 
neered wood is now competitively 
priced. As a result, it is helping to 
increase construction quality. And 
because it is made from wood fibers 
and chips, engineered lumber gener- 
ally uses less wood to manufacture 
for a given component size—helping 
to reduce the number of whole trees 
required to produce solid construc- 
tion lumber. 

Last year, more than 10,000 visi- 
tors toured the 1994 New American 
Home in Las Vegas, where the Home 
Builders’ Show was held. There is al- 
ready one indication that this year’s 
home will be just as popular: It was 
sold before construction was complet- 
ed for $186,000. as 


А six-by-nine-foot 
8 огеаіѕ enough for 
this h ке- 
MER (above). 
can in in- 
by relocai 


the computer's ri 
drive mini-tower. A 
picture-in-picture op- 
tion on the Compaq 
Presario 920 CDTV 
lets mus work on 
wor ssing or 
sprea ‘heels vlde 
watching television, 
Another vari m 
cost-si re is 
а mit tis 
ater cabinet in the 
family room (left). 
This RCA nent 


e s an 
[ren dish antenna 
for digital satellite- 
TV reception. 
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Mazda Millenia § 


Mercedes-Benz C280 


Saab 00094 Four ways to live large 


while dodging the $32,000 


Volvo 850 Turbo luxury excise tax. 


BY DON SHERMAN 
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ranted, апу car that costs more than $30,000 is expensive, 
but when the $32,000 threshold is crossed, the federal gov- 
ernment socks you with a luxury tax amounting to 10 per- 
cent of the transaction price that exceeds $32,000. This ex- 
cise tax is an incentive for hard-working Americans to shop 
for transportation that serves their needs without summon- 
ing the revenue agents. Luckily, there are several new cars 
with features and technology worthy of a luxury car but with 
a base price just shy of where the luxury tax cuts in. And 
these are very comfortable automobiles that don’t cost a 
king’s ransom. 

We gathered four so-called “near-luxury” sedans for this 
comparison test, each one introduced during the 1994 model 
year and.all bristling with advanced technology. The new 
Mercedes-Benz C280 is the smallest sedan in the company’s 
lineup, but compact dimensions didn’t stop it from winning 
North American Car of the Year honors. At the opposite, low- 
er end of the price scale from the Mercedes is the Saab 
900SE. The addition of a turbocharger and intercooler brings 
the Volvo 850 Turbo back for a curtain call. (See “The New 
Look of Luxury,” Nov. 93.) Representing Japan is the Mazda 
Millenia S, whose base price clears the $32,000 luxury tax 
bar with but $5 to spare. 

All four cars are very different solutions to the near-luxury 
equation. In keeping with Mercedes-Benz traditions, the 
C280 is а rear-driver, while the three other models route 
their power through the front wheels. Four distinct engine 
configurations are represented, ranging from 170 horsepow- 
er in the Saab to 222 hp in the Volvo. According to the EPA’s 
interior-volume yardstick, this quartet spans three different 
size classifications: The Mercedes rates as a subcompact, the 
Mazda and Volvo measure as compacts, and the Saab falls 
into the midsize class. So what do they have in common? 
Luxurious demeanors, for one thing. Also, prices hovering 
around $32,000 (plus or minus), four doors, five-passenger 
seating capacity, and electronically controlled four-speed au- 
tomatic transmissions. 

New Saabs appear about as often as total solar eclipses. 
The 900SE, which replaces a model introduced in 1969 and 
updated in 1979, represents some 2.3 million man-hours of 
research and development, according to its maker. 

The Swedish brand renowned for its eccentricities has 
joined the mainstream by finally offering a V6 engine. But 
not just any V6. This state-of-the-art powerplant is one of the 
first fruits of the joint venture between Saab and General 
Motors of Europe. It’s a 2.5-liter 24-valve design with four 
belt-driven overhead camshafts, a cast-iron engine block, 
and aluminum heads. That much is conventional. 

What’s unconventional is the 54-degree angle between 
the cylinder banks (instead of the more common 60 or 90 
degrees). The narrow V-angle and a tighter-than-normal 
—— = ЧЕ angle between intake and exhaust valves keep the engine 


{TOS BY JOHN B. CARNETT 
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as compact as possible, at least іп one dimension. We took 
a tape measure to the two other V6 engines in this test and 
found that the 2.5-liter Saab V6 is at least an inch narrow- 
er than the Mazda’s 2.3-liter engine (not counting the Maz- 
da’s intercoolers). 

Positioning the pins on the Saab’s six-throw crankshaft to 
facilitate even firing intervals is simple. The only downside 
to this approach is a small degradation in balance, felt as a 
subtle coarseness, both at idle and throughout the engine’s 
rev range. Saab’s new V6 is a commendable power producer 
and its 170 horsepower delivers decent acceleration, with a 
zero-to-sixty time of 


8.9 seconds. What’s 
surprising is the fact 
that the Saab, the 
lightest car in the test 
with the least horse- 
power, has the poorest 
fuel economy. 

A modern V6 en- 
gine isn’t the only 
thing Saab gained 
from its partnership 
with General Motors. 
The 9008 basic plat- 
form is shared with 
the European Opel 
Vectra and Vauxhall 
Cavalier models and 
the Brazilian Chev- 
rolet Vectra. It’s a 
straightforward lay- 
out with a strut-type 
front suspension, a 
simple twist beam at 


the rear, and a coil 
spring at each corner. 
Even though it rides 
on the shortest wheel- 
base of the four cars 
here, the Saab 900SE 
offers the roomiest 
rear seat and trunk. 
Saab has by no 
means turned a cold 
shoulder to those loyal 


owners who appreci- 
ate a quirk or two. A 
large hatch provides 
easy access to the vo- 
luminous trunk, even 
though this once-pop- 
ular feature is now 
practically unheard of 
outside economy car 
ranks. The ignition 
switch is still posi- 
tioned between the 


second pair located mid-car like a 
porpoise’s ventral fins. These 
flaps supposedly keep mud, 
rocks, or water kicked up by the 
front wheels from striking the 
rear brakes. 

One Saabism that makes far 
more sense is shoulder belts for 


Acceleration 
хомо во тояво И 


Braking 
all three rear-seat passengers. 
That may seem simple, but the | vw as uno ін 
feature is complicated by the fact | неяскоез века соо іи 
that the back half of the Saab я TE на 
9005Е сап be converted into а - 
50-cubic-foot cargo hold, for those EINEN 1 
who appreciate the ability to haul 00 MP m EET 
a new refrigerator home from the 
mall. To clear the way, the Saab's Double-lane change 
rear seat splits and folds in the НИ за 
normal manner. All three shoul- UIUTEUGO sas 
der belt retractors and headrests - 
are mounted to а steel channel | (ШЕННЕН за 
that pivots forward with the seat MERCEDES-BENZ casa gig 
backs. The system is heavy and oa 
probably expensive to manufac- 
ture, but it works well and should Slalom 
enhance rear-seat passengers’ еше s 
peace of mind. The Volvo 850 also 
provides triple shoulder belts in завие | ДИ 
back that are anchored to Ше LINNDINES 11 
сагв fixed package shelf. 

ITTITITTHE 4 


From a functional standpoint, 


From top to bottom: Leather seats, walnut trim, 
and excellent head room underscore Mazda's 
definition of luxury. Leather trim is optional on 
the Mercedes-Benz C280, but the wood inlays 
and elegant dash are standard. The Saab 900SE 
exhibits good space and shoulder harnesses for 


three back seat passengers. A multitude of 
buttons covers the Volvo 850 Turbo's dash; 
seating is firm and supportive. 
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seats, a Saab tradi- 
tion. The Saab sports 
daytime running 
lights, meaning that 
headlamps light up 
when the engine is 
running, night and 
day. And then there 
are the mud flaps. Not 
just a pair positioned 
directly behind the 
driving wheels, but a 


the Saab 900SE, the least expen- рен 

sive of the group, leads our four- 

car pack. It exhibits good, basic driving manners, though it 
has some trouble maintaining pace with the more expensive 
models. In sheer acceleration, it’s the slowest of the cars pro- 
filed here, but quick powertrain reflexes help it outgun both 
the Mazda and the Mercedes in the passing tests. Less-than- 
spectacular results in braking and handling may be caused 
by the Saab’s Pirelli radials, which are somewhat smaller 
than the tires on the Mazda and Volvo. At the limit of adhe- 
sion, this car consistently runs out of grip up front—a char- 
acteristic that actually helps in the repetitive left-right 
slalom test, where the Saab 900SE finished second. 


he car nearest in price to the Saab is the Volvo 850 

Turbo, the hot rod of the group with a very potent tur- 

bocharged in-line five-cylinder engine. Despite this 
long engine's transverse position between the front 
wheels, Volvo achieves а packaging triumph by displaying 
the tightest turn circle of all the cars in our test group. 

Drawing on 14 years of turbocharging experience, Volvo 
wrings an impressive 222 horsepower out of only 2.3 liters of 
piston displacement. A Mitsubishi-made turbocharger blows 
through a huge air-to-air heat exchanger (intercooler) sand- 
wiched behind the air-conditioning condenser and the radia- 
tor in the front of the car. The force-fed five-cylinder engine 
breathes through four valves per cylinder operated by double- 
overhead camshafts. This tower of power is wrapped in a box 
во rectilinear that even the exhaust pipe has square corners. 
But tap the throttle and this sport sedan dashes like a rein- 
deer late for Christmas. While the rest of the field requires 
more than eight seconds for the run to 60 mph, the 850 Turbo 
does the job in significantly less than seven seconds. 

The term hot rod isn't the best descriptor for the Volvo 
850 Turbo, because it's a well-rounded sport sedan, not a 
one-dimensional machine good only for straight-line 
bursts of speed. It excels at handling and braking, topping 
most of the charts in our test regimen. It hugs the pave- 
ment like roadkill and charges through the slalom cones 


with quick confidence. The Volvo is remarkably free of 

torque steer, in part because its powertrain control com- 

puter does such a commendable job of keeping peace be- 

tween the engine and the transmission. Torque is auto- 

matically trimmed in first gear and during shifts to avoid From top to bottom: Mercedes’ entry-level C-class 
wheelspin and general driveline distress. bears a strong resemblance to more expensive 

Proving that there is no free lunch, the Volvo 850 Turbo models in the German carmaker’ line. The Saab’s 
pays for its sterling acceleration/cornering/braking perfor- boxy body has been slightly rounded and made 
mance with a very firm ride. The term supple does not apply stiffer for the new 900SE. The Volvo 850 Turbo 
here. Expansion joints and fractured pavement send shock тюу look like а shoe box, but it goes like a rocket. 
waves ricocheting through the interior. With the Volvo 850 " 
Turbo, the recommended Sunday drive is a fast blast 
through the twisty turns of a canyon. 

By comparison, the Mazda Millenia S is downright sooth- 
ing, no matter which road you choose for Sunday excursions. 
It's by far the smoothest, quietest car of the bunch, in no 
small part due to its advanced technology. 

Mazda has a heritage of forging deep into the technological 
unknown. The unique engine under the hood of the Millenia 
S represents an effort to deliver a superior balance between 
power and efficiency. The starting point is a sophisticated 
24-valve V6. Small displacement—only 2.3 liters—aids fuel 
economy. The use of a belt-driven supercharger working in 
conjunction with two intercoolers boosts output to an impres- 
sive 210 horsepower. So far, the approach is typical of boost- 
ed engines of the past. The subtle difference is compression 
ratio. To avoid engine knocks, most boosted engines dimin- 
ish the compression ratio by increasing the volume of the 
combustion chamber to discourage detonation during full- 
throttle, high-boost conditions. 

Unfortunately, that inflicts a proportional degradation in 
efficiency during part-throttle running. To avoid this penal- 
ty, Mazda dropped the compression ratio to 8.0:1 by delaying 
intake-valve closing, a concept called the Miller cycle after its 
inventor, Ralph Miller. The combustion chamber volume re- 
mains unchanged, yielding a 10.0:1 expansion ratio during 
the power stroke. (As a reference, compression and expan- 
sion ratios are both 8.5:1 in the Volvo 850 Turbo.) 

Тһе proof in this pudding can be detected in acceleration 
and fuel economy figures. In speediness, the Millenia— 
which happens to be the largest and heaviest car in the 
test—scores only mid-pack with an 8.4-second zero-to-60 
clocking. But it delivers a significant two-mpg highway gas 
mileage advantage over the Mercedes-Benz C280, the sec- 
ond-most fuel-efficient car in our test. In comparison to the 
other boosted car, the Volvo 850 Turbo, the Millenia enjoys a 
6 percent fuel economy advantage. 

While the Millenia's engine is a model of mechanical 
poise, its transmission is not. Step on the throttle 
and there's an awkward hesitation before the down- 
shift is delivered. Even though the supercharg- 
er provides boost in a blink, the Mil- 
lenia's passing acceleration is less 
than stellar in comparison to 
the other near-luxury con- 
tenders. 

Mazda has also ventured 
ahead in chassis develop- 
ment, with elaborate sus- 
pension layouts for the Mil- 
lenia. While other models, 
including the Mercedes 
C280, have used five links to 
locate each rear wheel, Mazda 
is one of the first to employ the multi- 
link concept at the front of the car. The idea is to 
provide a wheel mounting that is stiff in certain directions 
for precise handling but relatively flexible in other directions 
for a smooth ride. The multilink arrangement also optimizes 
Steering and suspension geometry. 
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Тһе Millenia’s multilink approach pays off with the quiet- 
est and most supple ride motions of this group. In terms of 
handling, however, it's less impressive. Ordinary driving is | Mazda Millenia 5 
no problem; common maladies of powerful front-wheel drive Mercedes-Benz C280 
cars, such as torque steer, aren’t apparent. But in more ag- Saab 900SE 
gressive driving modes—such as accident avoidance or 
mountain-road indulgence—the Millenia loses ground. Roll Volvo 850 Turbo 
angles are significantly higher than the other cars in our test ACCELERATION 
and a lack of roll damping permits the suspension to bottom 


out during aggressive turning. Our double-lane-change pro- % 32 32 
cedure used up all of the Millenia’s suspension travel, caus- 4 В M 
ing the car to hop awkwardly sideways. The Millenia fin- "m 55 50 
ished second in that test and third in the slalom, a за ж 
demonstrating plenty of speed but ragged manners for a А и на 
$32,000 automobile. 132 із w 
Boorish behavior is seldom a problem in a Mercedes- 149 138 13 
Benz. Cars that wear the silver star are polished to a fare- m м 10 
thee-well before they leave Bavaria, and Ше new C-class is INTERIOR NOISE 
А E MN E] в a 
no exception. Of course, you pay a premium for the stellar 60 mph (B) 5 6 в “ 
hood ornament. The most appropriate car Юг this price 40 mph (dB) .— — | 81 1 n n 
range would have been the Mercedes-Benz C220, with a 
base price of $29,900. But that car would have lagged be- 
[Continued on page 77] 
Engine 2315 14% 2816 236 


UNUSUAL ALLURE 


A price tag in the $30,000 range gives enough latitude for an astute 
automotive engineer to create almost any combination of perfor- 
mance and/or luxury. In this price range, designers can push the 
envelope of technology with new engines, supercharging, tur- 
bocharging, and sophisticated suspensions. 

The Mazda Millenia S stretches its performance envelope with 
a highly modified valve timing system and a spiral supercharger 
to produce a high-torque, extremely smooth and fuel-efficient V6. 
Millenia's new chassis with an innovative multilink front suspen- 
Sion combines luxurious smoothness with agile handling. The 
Volvo 850 Turbo sports a turbocharger on its front-drive, five- 
cylinder engine and a suspension tuned to favor sporting perfor- 
mance. The Saab 900SE comes with an optional, long-awaited 
V6 designed to fit the Saab's narrow engine bay. 

As noticeable as the new technology is the profusion of different 
characters each machine displays. The Mazda is almost excessive 
as a technology showpiece, but it still manages to tie it all together 
in a smooth-handling package that is near-silent on the highway. 

The Volvo 850 Turbo pursues the familiar Volvo theme of an up- 
right, big sedan but approaches the old formula with a new twist. 
While it emphasizes space and roominess, sufficient changes in 
suspension and tuning give the 850 a sporty character. 

Mercedes takes a more conservative approach than the other 
three automakers, with a hint of what only Mercedes would con- 
sider cost-cutting. The C-class sedan, despite its place at the bot- 
tom of the Mercedes ladder, still exudes the solidity and precision 
that characterizes the maker's higher priced cars. 

At the other end of the spectrum from the stylistically and techni- 
cally conservative Mercedes C-class is the Saab 900, with its avant 
garde, upright seating, weird mud flaps, and aircraft-style cockpit 
gauges that quickly have you miming a preflight check list. The V6, 
developed with GM of Europe, has an odd, 54-degree V, allowing it 
to be tucked into the Saab's long, sloping nose. Smooth and 
tractable, Saab's first V6 produces power in а much more forthright 
manner than the old four-cylinder powerplant, with its long, slow 
windup. 

The Saab, with all its eccentricities, is my favorite in this group, if 
only for the thrill of hearing the engine rev while trying to figure out 


Front brake роф... |5 49/38 5 wm 5 79/37 5 72/30 


how to engage the heater buttons. And the idea of doing aircraft- Front добавя 10/4 24/2 mm 12/65 
trainer exercises behind the wheel, with a load of two-by-fours in Memo.  — | 307/66 695/52 605/37 617/30 
the folded-down rear seat, remains one of the more distinctive ex- ee a | aie M. Уи 
periences you can де from a car today.—Dan McCosh Неодатр assembly... | 153/28 201/58 316/42 610/40 


“Tabor costs reflect manufacturer's flat-rate fime allowance то уред by typical dealership lobor rates per hour. 
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Absolutely mind 
blowing!!! I popped a 
French Learning CD 
into the Learning 
Machine’. Immedi- 
ately Г was sucked 
p into a deep, dream- 

like trance. Weird 

colors and patterns 
were created on the insides of my closed 
eyelids. While in this super-relaxed but 
hyper-aware state, the special Learning 
CD began unfolding its magic 
programming. 

A Vacation in 22 Minutes 

It was as if a movie were playing 
inside my head. I could see myself in 
France having lunch at the Eiffel Tower. 
The music, the sounds, even the 
fragrance of summer in Paris. A 
beautiful woman spoke to me. "Bonjour, 
mon ami," she said. In an almost 
unconscious way I began following the 
dialogue. The mental imagery was so 
intense I not only understood what was 
going on, it was like I was there. 

Learning at Light Speed 

The Learning Machine is more than 
virtual reality. More than just a cool way 
to relax after а hard day at work. 
According to one college professor, "It 
may be the most powerful learning tool 
since the invention of the book." 

Here's why. When you do a Learning 
Machine session your mind is cut off 
from outside distractions. Your attention 
becomes focused inward as the powerful 
sensory stimulation (light-sound matrix) 
bombards your imagination. Ideas and 
mental images float in and out of your 
consciousness. It feels like the best 


ADVERTISEMENT 


Mind Power Breakthrough! 


Plug Your Mind into the Amazing Learning Machine" To Boost Mental Powers, 
Program Your Mind for Success & Launch Virtual Reim alike Fantasies. 
Plus Get $600 of Free Learning CDs! 


dream you've ever had. Then while in 
this highly euphoric mental space, the 
Learning СО opens your learning centers 
to peak receptivity and pours in new 
knowledge and skills. It's the ultimate 
mind trip. But it’s not just for fun. 

Let's say you want to learn a foreign 
language, improve your reading and 
comprehension, or increase your math 
skills. Or just give your kids a powerful 
edge in school, learning many times 
faster than their peers. It’s simple. 

You select a specially programmed 
Learning CD in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the 
headphone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning session. 
In a fun, almost effortless way, the 
Learning CD unfolds its program and 
literally forces you to learn. It's the most 
amazing thing you've ever experienced 

Speak French, Spanish, 
German & Italian 

Learning foreign languages, or 
anything for that matter, at rocket speed 
can be very empowering. And I'm going 
to include a ton of valuable Learning CD 
software with your Learning Machine so 
you can get immediate results from this 
new technology. 

You'll receive 4 basic language 
courses — French, Spanish, German, and 
Italian. Plus a Super Vocabulary course, 
a Super Memory course, and a Super 
Speed Reading course. And for your 
kids, а SuperPhonics™ reading program. 
Over $200 worth of Learning CDs make 
this the deal of the century. But I also 


$600 Super CD Bonus Pak 


Pius $1,000 Worth of Coupons 


Beyond virtual reality, the light-sound matrix stimulates your mind and opens your leaming centers. 
Like magic it pours in new information, skills, mental programming, and launches your imagination. 


want to show off its other incredible 
mind expanding powers. 


10 Fantastic Mind Journeys 

So I'll'include the 3-D Mind Sync™ 
Library, with 10 mind launching 
programs on 3 CDs. Turn your Learning 
Machine into a meditation, self-hypnosis, 
and virtual fantasy computer. You'll get 
the following titles: Creativity Booster, 
Quick Energy, Stress Zapper, Mental Tune- 
Up, Virtual Visualization, Imagination 
Stimulator, Learning Accelerator, Super 
Intuition, Lucid Dreaming, and Super Zen 
States. 

А $150 value, this extensive collection 
is a super added bonus. But even more 
exciting is how it can be used for habit 
control, success conditioning, and 
eliminating self-sabotaging behavior. 


for More Software 


Included in your kit are coupons for additional Leaming Disc programs. Plus info on future programs 
including ESL, Japanese, Chinese, and Russian. The Photographic Mind Series. Transcendental Mind 
Series. Fantastic Joumeys that launch your consciousness into incredible new worlds. The Time Traveler 
Series. World History. Science & Space. World's Greatest Mind Series. Study Habits Discs. Self-Esteem 
For Kids. Children's Classic Literature Series. Corporate Training Programs and more. Future multi-media 
titles include the Civil War series, Everything | Ever Wanted To Know, plus existing CD-ROM software 


converted into Learning Machine formats. 


© 1994 Zygon. All Rights Reserved. Learning Machine, Leaming Disc, Learning Matrix, SuperPhonics, The Teacher, 3D Mind Sync, Accelerated Interactive Language Leaming, 


InnerMind Programming, Super Speed Learning, Transcendental Mind, & Photographic Mind are trademarks of Zygon International 


Super Motivation Library 

Let's say you want to transform a 
loser mind-set into a winning one. Or 
you'd like to quit smoking or lose weight. 
Pop in an InnerMind™ Programming 
Disc. The sensory stimulation matrix 
opens a window into your unconscious 
mind. Then by infusing your “inner 
mind" with positive programming, you 
can rescript negative, self-defeating 
attitudes. Гтп including an awesome 18- 
title InnerMind Programming Library. 
From success conditioning to weight 
control this is another $150 value. 


30-Day Risk Free Trial 

Plus in addition to the Language 
Learning Library, the SuperPhonics, 
Super Speed Reading, Super Memory, 
and Super Vocabulary programs, (һе 3-0 
Mind Sync Library, and the InnerMind 
Programming Library (a $600 combined 
value), I'm including coupons worth a 
thousand dollars. These coupons are for 
hundreds of future Learning CD applica- 
tions, including software that links your 
mind directly to a multi-media 
computer. It’s something you absolutely 
must experience. 

Try the Learning Machine for 30 days 
risk free. Take your mind on an 
incredible journey. If for any reason 
you're not totally blown away by the 
experience, send your kit back to me for 
a full refund. 

To order, credit card holders call toll 
free. Or send your check or money order 
for $299.95 plus $12 shipping & handling 
to the address below. (Item #4501). 
Please allow 4-6 weeks for delivery. 


‘astest Service Call Toll Free 
1-800-925-3263 
ZYGON 


18968 Redmond Way, Redmond, WA 98052. 
Fax Orders To (206) 882-1454 


PRODUCT 


ORMAT 


The booklets and catalogs 
listed below provide reliable 
information and specifications 
to help you in planning the pur- 
chase of a variety of products or 
services offered by these depend- 
able companies. 


HOME IMPROVEMENT 


1. GENIE GARAGE DOOR OPENER 
SAFETY AND MAINTENANCE GUIDE 
A valuable brochure to teach your 
family about garage door safety and 
the ins and outs of garage door and 
garage door opener maintenance. 
Free. 

2. GUTTER ALTERNATIVE A two- 
color brochure from Rainhandler 
provides information on its patented 
alternative to gutters. It gently dis- 
perses the rain from the roof of your 
house. There are no downspouts. 
There is no clogging, no cleaning and 
no trenching. It’s made of rugged 
aluminum that is virtually invisible 
on your home. Free. 

3. THE LITTLE GREEN CLEAN 
MACHINE. Bissell Inc. offers a 
compact and portable deep cleaning 
machine that performs with the 
same cleaning action as a Bissell full- 
size deep cleaner. Quickly and con- 
veniently deep cleans spots, spills and 
stains from carpet and upholstery. 
Ideal for small areas including stairs, 
chairs, auto interiors and more. Free 
color brochure. 


4. THE PUR® SELF-MONITORING 
WATER FILTER removes lead and 
other contaminants from your water 
and protects you by shutting itself off 
when the cartridge is full. For more 
information, call 1-800-ONLY-PUR, 
Ext. 121. Free. 


5. WOODFINISHING TIPS BY 
MINWAX offers an all-new 36-page 
booklet filled with step-by-step home 


improvement projects, decorating 
ideas and expert tips and techniques 
designed to help you bring the beau- 
ty of wood into your own home. 
Free. 

6. WATER FILTRATION If you have 
questions about your water, һеге 5 
where to turn for answers: The Good 
Source Book from Teledyne Water 
РІК”. This color brochure describes 
our full line of home water filtration 
products. Call 1-800-525-2774. Free. 


STEREO EQUIPMENT 


7. CAMBRIDGE SOUNDWORKS" 
catalog has specials on systems and 
components from Philips, Pioneer, 
Denon and Cambridge Soundworks, 
including complete Dolby Surround 
systems starting at only $999. Free. 


RECREATION 


8. TIGERSHARK Check out the 
new 1995 Tigershark Personal 
Watercraft. This colorful brochure 
describes our exciting new models. 
From the 900cc, 100HP musclecraft 
to value-packed runabouts, these 
boats are made for maximum fun. 
Call 1-800 5-T-SHARK. Free. 


WINDOWS & DOORS 


9. ANDERSEN WINDOWS & PATIO 
DOOR FACTBOOK has ideas for creat- 
ing distinctive light-filled environ- 
ments using feature windows, patio 
doors and roof windows. Andersen 
Windows, Inc. Call 1-800-426-4261. 
Free. 

10. HURD MILLWORK Find out 
how to get year-round comfort, quiet 
and energy efficiency by “Fine 
Tuning” - choosing the right type of 


window for each side of your home. 
For a free Hurd Fine Tuning 
brochure describing various window 
glass options and their benefits, call 
1-800-2BE-HURD. Free. 

11. MAKING GREAT WINDOW 
DECISIONS Learn the five keys to 
choosing the best window for your 
home with this full-color booklet 
from Pella Corporation. Free. 


PERSONAL CARE 


12. SENSONIC™ PLAQUE REMOVAL 
INSTRUMENT by Teledyne Water 
Pik removes plaque and reduces 
stains through sonic technology 

with 30,000 gentle brush strokes a 
minute. Turn your favorite tooth- 
paste into a bubbling foam that pene- 
trates hard-to-reach places. Free. 


HEATING & COOLING 


13. ELECTROSTATIC FURNACE/AC 
FILTERS WEB Products offers its 
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“WEB” filters to fit your individual 
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brochure. 1-800-342-5880 Free. 
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the leading name in home comfort 
for almost 100 years. Free color 
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hind the field, with but four cylinders 
and 148 horsepower under the hood. 
So we stepped up to the C280, adding 
$5,000 to the price and two cylinders to 
the engine. While you have every right 
to expect leather seating in this corner 
of the new-car market, Mercedes po- 
litely asks you to ante up another 
$1,580 to get cowhide upholstery. 

The engine is the best part of this 
Mercedes. The 24-valve twin cam sings 
all the way to a 6,400-rpm redline like 
Pavarotti at his peak. It pulls smooth- 
ly, sweetly, and oh-so swiftly. In sheer 
acceleration, only the Volvo eclipses the 
C280's 8.1-second zero-to-60 capability. 

Unfortunately, the Mercedes suffers 
from the same transmission reluctance 
we uncovered in the Millenia. It pauses 
to make sure you really want a down- 
shift before responding to a stab at the 
gas pedal. While the C280's transmis- 
sion contemplates, the Saab 900SE and 
the Volvo 850 wave goodbye.’ 

Mercedes chose rear-wheel drive for 
its great leap ahead in the small-car 
realm, a move with far-reaching con- 
sequences. For example, the C280's 
rear-seat room, trunk volume, and fu- 
el capacity all suffer in comparison to 
the competitors in this test. And even 
though it's a foot shorter than the 
Mazda, the Mercedes is only 60 
pounds lighter. 

Rear drive is a good way to avoid 
the torque steer pitfall that can plague 
front-wheel-drive cars, but we found 
the C280's handling poorly balanced. 
The Mercedes-Benz's tires are the 
skinniest in the test, and while other 
makers chose a V or better speed rat- 
ing, the Michelins on the C280 are H- 
rated. When this car runs out of grip, 
it's invariably the tail that slides wide, 
requiring urgent corrective measures. 
The net result is that the C280 
demonstrated the slowest velocities 
through both the slalom and the dou- 
ble-lane-change courses. Some ground 
was regained in the brake test, where 
the C280's stopping distances were 
bettered only by the fat-tired Volvo. 

While we conducted no slippery- 
surface testing, it's clear that the 
rear-drive Mercedes would have the 
most difficulty negotiating snow- or 
ice-covered roads. Buyers of C-class 
vehicles who dwell in northern cli- 
mates would do well to consider two 
winter-driving aids: traction con- 
trol—available as a $2,615 option— 
and a set of four snow tires. 

While it takes a few arrows from its 
peers, the C280 does a fine job of up- 
holding Mercedes-Benz standards. 
Doors latch with bank vault surety. Ex- 
quisite wood paneling imparts a warm, 
rich glow to the interior. The requisite 


cup holder is a deep and substantial 
console receptacle rather than some 
flimsy pop-out piece of plastic. On the 
impress-your-friends-and-neighbors 
scale, nothing beats a Mercedes-Benz. 
Among this foursome, choosing one 
car over another is a task that would 
strain the judgmental powers of King 
Solomon. The Saab 900SE is clearly 
the value leader, with an emphasis on 
functionality at a sensible price. The 
Mercedes-Benz C280 resides at the op- 
posite end of that spectrum, where 


nothing matters quite as much as 
prestige. The Volvo 850 Turbo is one of 
the quickest and most competent sport 
sedans available at any price; though 
it looks like a Fruehauf, it has the soul 
of a Porsche. 

That leaves the Mazda Millenia S as 
our pick of the near-luxury pack. Sever- 
al of its advanced systems need refine- 
ment, but for its overall poise and for 
venturing where others fear to tread, 
this is the car we'd choose to beat the 
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ing oil. Fuel cells, other than those fed 
by pure hydrogen gas, may also run 
afoul of the mandate. Is this any way to 
encourage technological progress? 

Engineers unencumbered by poli- 
tics and ideology approach the prob- 
lem of developing low-pollution vehi- 
cles in an entirely different way. The 
number one question a methodical 
engineer asks is, what's the most 
practical energy source for clean vehi- 
cles? One environmentally unfashion- 
able, but inevitable, answer: Don't 
overlook petrochemicals. 

Much of the original excitement 
about electric vehicles was sparked 
by energy-efficient engineering spe- 
cialists like Paul MacCready of 
AeroVironment Inc., who headed the 
team that developed the GM Sun- 
raycer car and the brisk-performing 
GM Impact prototype. 

Its ironic that MacCready argues 
against battery EVs as a marketable 
alternative for today's family car. He 
offers an illuminating perspective on 
the usefulness of chemical fuels. A rub- 
ber band, he notes, can store sufficient 
mechanical energy to lift its own 
weight one-half mile. A lead-acid bat- 
tery stores enough energy to lift itself 
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ten miles. A quantity of gasoline, how- 
ever, can lift its weight 1,000 miles. 
MacCready observes that even a 
threefold increase in the energy densi- 
ty of lead-acid batteries—which no- 
body is promising—would still make 
them only 1/33rd as good an energy- 
storage medium, pound for pound, as 
gasoline. . 

MacCready and many other engi- 
neers view high-energy-density liquid 
chemicals such as gasoline and diesel 
fuel as the most practical propellants 
for a cleaner future. Burned at a miser- 
ly rate by hybrid vehicles (see “Emerg- 
ing Technologies for the Supercar,” 
June 94) with small, constant-speed 
piston or turbine engines powering 
electric drivetrains, these chemicals 
may make better environmental sense 
than a symbolic fleet of underachieving 
battery- powered cars. 


mandate requires manufacturers 

to build electric cars, but nobody 
is obliged to buy them. And despite 
CARB’s EV boosterism, there’s very 
little convincing evidence that many 
people actually want to own an elec- 
tric vehicle. The result could be dealer 
lots filled with rows of unsold battery- 
mobiles. 

Robin Segal, a doctoral candidate at 
the University of Pennsylvania’s 
Wharton School of Business, published 
a study last year based on question- 
naires completed by 662 California 
residents who were asked about their 
attitudes toward purchasing electric, 
natural gas, or gasoline-fueled vehi- 
cles. “In market simulations run using 
vehicles described by representatives 
from the electric utility industry as 
well as from the American automobile 
industry, the electric vehicle market 
potential will not exceed about one 
percent,” the study concludes. 

CARB, and the regulatory agencies 
of other states, err when they use the 
term ZEV. No vehicle—other than per- 
haps the bicycle—operates without 
some impact on the environment, 
whether during its manufacture, oper- 
ation, or ultimate disposal when worn 
out. “Zero emissions" is a label born of ' 
politics and junk science that should 
be immediately retired. 

Government owes the public straight 
talk about the realities of emerging 
transportation technology. And it 
should stick to mandating results, not 
commanding inventions of its own 
choosing. As a maxim attributed to 
NASA engineers during the early days 
of the space program says: "There's no 
such thing as a scheduled break- 
through.” us 
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Total recall 


programmers, and the project began. 

Lamming’s team set three goals for 
their future gadgets. First was porta- 
bility. People forget things every- 
where, so any memory aid had to be 
small enough to be carried around all 
the time, as if it were an actual part of 
the body. Second, to record daily activi- 
ties, the gadget somehow had to 
“know” where its owner was and what 
he was doing. 

Finally, the memory prosthesis had 
to recall events the way the human 


brain does: anecdotally. People, unlike 
computers, remember events as sto- 
ries—whom we were with when some- 
thing happened, or even what the 
weather was like at the time. Some- 
how, the memory prosthesis had to 
emulate this very human attribute. 
Хегохв first prototypes concentrated 
on the second goal—recording infor- 
mation. In 1989, for example, Eu- 
roPare adapted a system of clip-on in- 
frared transmitter badges (originally 
developed by another company) to en- 
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able a central computer to detect what 
room each person was in, and to con- 
struct logs of where each person went. 
Several months later, Lamming’s team 
supplemented the badge network with 
a “video diary.” Low-resolution video 
cameras mounted in offices and hall- 
ways shot single frames every few sec- 
onds if a badge-wearer was present. A 
computer then edited the video to con- 
struct two-minute-long personal “di- 
aries" of each person's day. 

Both systems did improve people's 
ability to recall past events, but they 
had obvious limitations. The active 
badge, of course, remembered locations 
only. And the video diary—although 
more versatile—was difficult to use, 
bulky, and very intrusive. Lamming's 
team needed better hardware. 

They got it in 1992. That year, Xerox 
Scientists at EuroParc's larger name- 
sake, Xerox's Palo Alto (Calif. Re- 
search Center (PARC), invented the 
PARC Tab, a pager-size device that 
looks like a small PDA. Tabs were in- 
vented to test a concept called ubiqui- 
tous computing—a vision of the future 
where everyone carries tiny computers 
that communicate with other comput- 
ers embedded in appliances, tele- 
phones, cars, and even walls. 

PARC Tabs, it turned out, also 
sported exactly the features Lamming 
needed for a prototype memory pros- 
thesis. They were small enough to clip 
onto a belt or inside a jacket pocket; 
they were simple to operate with 
touch-sensitive screens; and they 
could communicate wirelessly with 
other devices using infrared signals. 

Using PARC Tabs, Lamming's team 
devised the first general-purpose 
memory prosthesis system, whimsical- 
ly called “Forget-me-not.” Each worker 
at Xerox's office received a PARC Tab, 
and tiny infrared transceivers were 
mounted on the ceilings of most rooms. 
Combined with the clever software, 
these technologies would allow each 
person's Tab to automatically “remem- 
ber” five things: where the person went 
within the office, whom he met, what 
e-mail messages he sent or received, 
what documents he printed, and his 
incoming and outgoing phone calls. 
Moreover, through a hypertext-style 
index, employees would be able to 
search their personal “biographies” not 
only by date, but by context. 

The finished system now operates 
inside EuroParc's small laboratory, а 
nondescript modern townhouse sur- 
rounded by four-century-old college 
dorms and ancient churches. Inside, 
piles of PDAs, VCRs, and other elec- 
tronic gadgets clutter otherwise unex- 
ceptional offices. Lamming’s large of- 


Total recall 


де 801 


fice on Ше third floor sports Ше most 
gear—everything from a stack of audio 
equipment, several TV sets, and a 
computer “whiteboard,” to milk crates 
filled with assorted electronic gear. 


a PARC Tab in the palm of his 

hand and reads through his For- 
get-me-not biography for the few previ- 
ous hours. Each line on the gadget’s 
LCD screen starts with a time, fol- 
lowed by a series of obscure-looking 
icons. These, he explains, denote vari- 
ous people, rooms, or possible actions. 
A coffee cup, for instance, stands for 
the kitchen; Lamming himself is de- 
picted by a smiley-face with a beard. 

Lamming translates a few lines of 
Forget-me-not’s “icon-language”: at 
10:40 Lamming sent an e-mail to Pro- 
fessor Peter Brown; then, at 10:45 
coworker Mike Flynn came into his of- 
fice. At 11:01, Lamming and Mike 
went into Mike’s office, and Mike gave 
Lamming a document. “If you forget 
what an icon stands for,” Lamming 
continues, “you click on the icon with 
the computer pen, and the device dis- 
plays a written description.” 

The computer scientist points to 
something on his ceiling that looks like 
a smoke detector with an extra-large 
red diode. “That’s an infrared trans- 
ceiver,” he says. “There’s one in each 
room and hallway.” These connect the 
PARC Tabs to both the office’s comput- 
er network and central phone system, 
allowing the handheld gadgets to auto- 
matically log the times, sources, and 
destinations of e-mail messages and 
phone calls. Each time someone moves 
into a new room, his Tab identifies it- 
self to the transceiver. The transceiver 
consults with the computer network, 
and then informs the PARC Tab what 
room it is in, and who else is present. 

To go backward or forward in time, 
one presses “scroll up” and “scroll 
down” buttons on the side of the PARC 
Tab. The real power of the Forget-me- 
not system, however, lies in something 
called the “filter” command. “Imagine I 
need to remember the phone number 
of someone I called in Germany last 
week,” Lamming says. By dragging the 
phone icon up to the top of the touch- 
sensitive screen, the device filters the 
biography to display only the phon 
calls he made. я 

Another powerful feature is the abil- 
ity to change biography “subjects.” 
Every icon in the Forget-me-not data- 
base—people, rooms, and even ob- 
jects—has its own “biography” (that is, 
a list of where he/she/it has been and 
what he/she/it has done). For example, 
if Lamming needs to know where a 


$: at his desk, Lamming holds 


document went, he can switch the 
“subject” from himself to the docu- 
ment, and the gadget will display a “bi- 
ography” of where the document has 
been. (For this feature to work, howev- 
er, users must manually “inform” the 
device each time they give the docu- 
ment to someone else.) Lamming can 
also switch to biographies of other 
workers—but only if they give the com- 
puter permission for him to do so. 

So when will you be able to buy your 
own Forget-me-not? Unfortunately, 


not soon—at least not for several 
years. For one thing, computer chips 
are still too expensive to cram enough 
Storage and processing power into a 
tiny device for a reasonable price. 
More important, memory prostheses 
will require a wide-ranging infrastruc- 
ture before they become truly useful. 
Indoors, wireless communications ca- 
pabilities will have to be embedded in 
desktop computers, telephones, print- 
ers, perhaps even microwave ovens. 
Outdoors, wireless radio base stations 
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will have to be set up on street corners, 
in parking lots, and other busy 
places—otherwise people's memory 
aids would become useless as soon as 
they stepped outside. 

Nevertheless, many experts think 
the advent of memory prostheses is 
just a matter of time. ^We're not talk- 
ing about a neat idea that's not practi- 
cal,” says Bill Buxton. Xerox’s vision “is 
easily obtainable within five years.” 

At first, as the infrastructure is be- 
ing built, companies will produce a va- 
riety of instruments for tackling specif- 
ic tasks within the office or home, 
Lamming predicts. Xerox has already 
constructed one such prototype device: 
“No Time,” a product perfect for any- 
one who scribbles notes at a meeting 
and is unable to decipher them later. 
With No Time, you take notes with a 
computer pen on the screen of a PDA 
whose internal clock is synchronized 
with a camcorder/VCR system taping 
the meeting. Later, if you can’t under- 
stand your notes, you touch on the 
phrase in question, and the PDA auto- 
matically instructs the VCR to fast for- 
ward the videotape to that moment in 
the meeting. 

Another possibility: Little badges 
with cameras worn at parties or confer- 
ences might use face-recognition soft- 
ware to remind you of someone's name 
just before you shook his hand. Still 
other contraptions might recognize a 
friend or colleague or boss when you 
run into him, and set off an alarm to 
remind you to say something. Specially 
designed memory aids for Alzheimer's 
or Parkinson's disease patients could 
be a boon for the elderly. 

As single-purpose appliances become 
popular, they'll pave the way for more 
versatile memory aids. These probably 
won't be stand-alone devices like For- 
get-me-not, experts expect, but instead 
will be sold as software integrated into 
all-purpose PDAs. "In ten years," pre- 
dicts Lamming, “most PDA operating 
systems will come with a toolbox of ap- 
plications to provide memory support. 
You'll take them for granted.” And the 
hardware itself will become small 
enough to fit on your wrist. 

To transform vision into reality, 
Lamming’s team has now begun a top- 
secret effort to create the first commer- 
cial memory prosthesis. Xerox lawyers 
won't let Lamming utter a syllable 
about the project, other than to ac- 
knowledge that the device could be 
ready for the market in three years. 
But don’t be surprised if they produce 
a device that keeps track of docu- 
ments: After all, Xerox calls itself “The 
Document Company.” 

Or did you forget? 


What really sank the Tífanic? 
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12:40 a.m. Water aboard now equals 
453 cubic meters—enough to fill 2,000 
bathtubs. 

1:20. The bow dips; water floods 
through anchor-chain holes. Absent 
those watertight compartments, in- 
coming water would have been spread- 
ing out, and the ship would be settling 
on an even keel—and probably still be 
afloat for another six hours. 

2:00. The bow continues to sub- 
merge; three mammoth propellers lift 
free; the stack topples. 

2:10. The Titanic tilts to 45 degrees 
or more. The bending moment on the 
midships is immense, for a portion of 
the ship the size of a 25-story building 
hangs unsupported. Stress reaches 
nearly 15 tons per square inch. 

Suddenly, at a point at or just be- 
neath the surface, the topside pulls 
apart, while the hull girder near the 
ship’s center fails. The keel bends; the 
bottom plating buckles. 

As the frigid seawater floods into the 
ship’s bowels, says Garzke, there is “a 
spectacular failure, with the steel of 
the upper structure fragmenting all 
over the place.” The deep rumbling 
heard by those in lifeboats is probably 
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not caused by falling equipment, but 
by fracturing steel. 

2:12. The stern angles high above 
the water; the bow, dangling beneath, 
fills with water, grows heavier and 
heavier until it reaches some 16,000 
tons of in-water weight, and... 

2:18. The bow rips loose. Free from 
that weight, the stern rises sharply (at 
least one lifeboat passenger says, 
“Look—it’s coming back!”), holds an al- 
most vertical position, and then, as it 
fills, fades downward again. 

2:20. Almost gently, the stern slides 
beneath the surface. 

The bow, meanwhile, has been 
coasting down at a maximum of about 
13 mph (a figure based both on Fergu- 
son’s hydrodynamic calculations and 
those of soils engineer Bill Roggensack 
of Canada’s Centre for Frontier Engi- 
neering Research, working with data 
from bottom sediment plowed up along 
a 35-foot-high path by the bow.) 

Beginning perhaps 100 feet below 
the surface, sections of the stern still 
holding air succumb to water pressure. 
The spaces implode, scattering tons of 
material through the water. 

2:29. The bow strikes the bottom, 


12,612 feet down, angling downward 
and plowing into the mud. 

2:56. The stern, having fallen nearly 
vertically at about four mph, crashes— 
nearly 36 minutes after submerging— 
two-fifths of a mile from the bow. 

It hits rudder first. The impact rips 
the propeller shaftings from the hull, 
leaving the propellers on the seabed as 
the keel sinks in. Two deck cranes break 
loose from their mountings, thrown 
backward and peeling back the poop 
deck. They come to rest 40 feet aft of the 
stern. Debris will rain down for hours. 

The many lessons learned from the 
Titanic changed the way maritime 
companies thought about lifeboats, 
communications, and ship design. But 
one lesson was not well learned—that 
construction technology shouldn't be 
allowed to outrun materials science. 
Just because something can be built 
doesn't mean it should be. 

That is what the Canadians mean 
when they call the Titanic “the 1912 
Challenger," after the ill-fated space 
shuttle. Both disasters resulted from a 
failure to understand how a materi- 
al—whether brittle steel plate or brit- 
tle rubber seal—would behave. us 
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referring to the dynamic study of mo- 
tion. Subjects in Nesbit’s project are 
fitted with 28 markers attached by 
Velcro to their clothing. Markers are 
also attached to the club shaft and 
head. The golfer stands on a patch of 
indoor turf, addresses a ball on a tee 
and swings, driving the ball into a 
curtain against the back wall. Four 
infrared cameras mounted in the cor- 
ners of the room record every move- 
ment by tracking the 28 markers, 
and they feed that information to a 
computer that develops a model of 
the golfer’s swing in motion. 

While biomechanical studies of ath- 
letes are nothing new—skiers, swim- 
mers, runners, and golfers have long 
been the subjects of such analysis— 
the USGA has taken it to a new level 
by creating an android golfer. Nesbit 
uses the model to drive the android, 
which replicates а golfer's motions on 
the computer screen, revealing every 
twist of the golfer’s body and the club 
throughout the swing. Nesbit's work 
brings together the research under- 
taken by the rest of the USGA team 
by attempting to define the most mys- 
terious factor of all: the human. 

“We can stop the computer android 
at any point and see where the 
golfer’s body is and where the club is,” 
he explains. Drawing on Johnson and 
Lieberman’s models, Nesbit can ana- 
lyze a golfer’s swing and various as- 
pects of the club. “This helps us un- 
derstand the forces involved: How 
fast does the club accelerate? What’s 
the torque on the club as the swing 
comes down? We then can determine 
what will happen if we change these 
things, and work with the golfer to 
see how the alterations feel.” 


hile the implications of the 
biomechanics study are obvi- 
ous—the PGA and several 
other golf-instructor organizations 
have already inquired about using 
this technology to demonstrate to 
golfers exactly where in that six- or 
seven-second motion they’re going 
wrong—Thomas is quick to point out 
that correcting golfers’ swings is not 
his intention, nor that of the USGA. 
“What business is it of the USGA to 
teach people how to swing? None!” he 
says. “This will help those in the field 
of sports medicine and injuries under- 
stand what the body goes through in 
various activities, what the forces are 
on the joints. They can then deter- 
mine what parts of the body need to 
be exercised to avoid undue strain on 
the joints, or what should be done dif- 
ferently to prevent injury.” 
Great news for sports medicine, but 


there’s got to be some value to the de- 
signers struggling to fulfill the de- 
mands of weekend duffers. “What this 
will lead to is customizing clubs for par- 
ticular types of people and particular 
levels of golfers,” says Thomas. In his 
vision, designers will use the android 
golfer and mathematical models to de- 
sign clubs for a specific type of player— 
incorporating factors such as the play- 
егв body type and movement—and 
golfers will be able to quickly match 
themselves to a set of clubs. 

But wait a minute. Customized 
equipment could help a golfer play 
better, and doesn’t that fly in the face 
of Thomas’ mandate as technical di- 
rector? He responds with a chuckle. 
“No, nothing is going to increase your 
distance, your club-head velocity, or 
anything else—that requires skill and 
confidence,” he says. 

Manufacturers admit that, for all 
their efforts, they're really in the busi- 
ness of selling hope. “Ме sell the 
promise of performance," says Wilson 
veteran designer Carl Scheie. “ІҒ 
something we bring out instills more 
confidence, then it's worth the price." 

Nevertheless, in the wake of the 
World Scientific Congress of Golf, the 
USGA has been inundated with re- 
quests for information from design- 
ers, and the new understanding of 
the club, the ball, and the golfer will 
eventually make its way onto the 
fairways. But the work is far from 
over. Thomas' research continues, 
and new projects, such as assistant 
technical director Bernard Soriano's 
study on putting, have begun. How- 
ever, Thomas warns about becoming 
too excited about the new role of sci- 
ence in the world of golf. “This game 
has been played for hundreds of 
years, and for hundreds of years 
golfers have sought out the perfect 
ball and the perfect club," he says. 
“Frankly, if we haven't discovered it. 
yet, I don't think it's out there." 

But Thomas also confesses to being 
a maniacal golfer, and as such, he be- 
lieves in something most scientists do 
not give much credence: magic. 
“What it comes down to is the confi- 
dence level. If I get a new club—and 
this has happened to me—I think it’s 
going to help me hit better [and] then 
I'm feeling confident. I’m thinking 
about this great new club, so my 
brain is not interfering with what my 
body is doing, and I swing and hit 
beautifully. It's magic, absolute mag- 
ic. Developing this equipment is like 
searching for the Holy Grail—the 
right club or the perfect ball is just 
around the corner, and the anticipa- 
tion is so exciting." aS 
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can, too. Call or write us 
today and we'll send you 
a big, free package of 
information about 
drilling your 
own well 
with the 


тт Hydra-Drill. 
Call Toll Free 


1-800-333.7762 


Also, ask 
Or 


7690 Anderson Road 
Opelika, AL 36802 
0 YES! Send he FREE INFORMATION PACKAGE. and the 
ilusrated uide HOW TO DRILL YOUR OWN WATER WELL. 


| 
Canada. ($4.00 foreign airmail) | р Ренате 
1 Address 
4 | бубар 
Zip Phone (must have) € 1995 DeepRock. 
DII I-II == 


Learn how а МАСМАТНАС е Hydro-Crawler can: 


DOES ALL THIS and MUCH MORE! 


Excavate basements, walks, patios € Haul logs 
е Сгайе drives @Build roads, trails, firebreaks 
Landscape homes, cabins eClear trees, brush 
@ Mow hillsides 9 Dig pools, ponds, septics 
Till gardens ..... Earn EXTRA CASH part time! 


Send NOW for complete detai 


STRUCK-KITe е BOX 307 е DEPT: PS25 
CEDARBURG, WISCONSIN 53012 
CI CATALOG - uses, attachments and prices 
C] TECHNICAL MANUAL - construction, 
adjustment and operation details 
CI VIDEO - all Magnatracs and attachments 
О BROCHURE - complete Magnatrac line 


Emperor Collection 
The Do-Ht-Yourself 
Kit Company 


в Grandfather 
Clocks 

в Wall and 
Mantel Clocks 

и Fine Furniture 

и Solid Oak, 
Cherry and 
Walnut 

m (Factory Direct 


SEND $1 FOR 
COLOR CATALOG 


Name. 


Street 


(Please Print) 


== EMPEROR® 
CLOCK COMPANY 


World's Leg Migr. of Grandfather Clock Kits 
Dept.5408, Emperor industrial Park 
Fairhope, Alabama 36532 
Phone 205-928-2316 


Anderson ™ 


BEDROOM ORGANIZER 


FITS UNDER 


_.q UNDERBED 
BOX SPRING 


| DRESSER 


A 


FACTORY 


PENAOS DIRECT 7 CEDAR 
- DRAWER 

LINERS 

бет. LONG Í up to 16 


DRAWER DRAWERS 


PUT A DRESSER UNDER ANY BED - FROM $159 
FREE CATALOG 1-800-782-4825 


SMALL COMPANY ° BIG DISCOUNTS! 


CABLE TV DESCRAMBLERS AND CONVERTERS 
petes Top Brands Available American Express 
MasterCard SATISFACTION GUARANTEED! со 

чт 800-775-0444 ^"^ 


T.C. ELECTRONICS 


Descramblers must be not used without 
local cable operator. No Tennessee sales. 


Decoders and 
зооло by 


• SAVE MONEY • МАКЕ MONEY • 


Do Your Own Work...Start Your Own Business! 


Save on Cable rental fees! 


‘CABLE ту 
DESCRAMBLERS | 


WE’LL BEAT | 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
е 24 HOUR SHIPMENTS! 

% 30 DAY MONEY BACK GUARANTEE! 

% QUANTITY DISCOUNTS! 
MASTER CARD е AMEX * VISA • C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


: CABLE WAREHOUSE 


я 10117 West Oakland Park Blvd. Suite 315, Sunrise, FL 33351 


(NO FLORIDA SALES) 


Anyone іту 
» will be 


PAINT F REMOVAL 
and SANDING TOOLS 


theft of service 
assistance. ^ 


© POWER TOOLS FOR 
ECOLOGICALLY SAFE. 
REMOVAL OF PAINT 

е STRIPS 1 SQ. FT. IN 15 SEC. 


8344 SANDER VAC" 


е FOR DUST-FREE SANDING 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


Own A Wood-Mizer 
PORTABLE SAWMILL 
Over 11,000 


Sawmills 
World-Wide! 


* Saw trees up to 36" diameter 
by 21 ft. long—on site. 


* 32-page mill 
kiln, and edger 
catalog: 32.00; 
66-minute 
video: 910,00. È 


е Complete 
mills м/о 
trailer from: 


$8995! 


SHOP TASK 


MIL мил. - LatHe ояи У DRILL 


The Original Home Machine Shop 
ined in USA by Shoptask 


3 Versions to Choose 
СМС Capability 


3 Axis Power 
Feed Available 


17 Swing 
36x 18 ми Table 


1-800-343-5775 FREE BROCHURE 
DEMAND THE BEST 


‘SHOPTASK P.O. BOX 591, MONTESANO, WA 98563 
SINCE 1981, 


WOOD HEAT] 


© Never be cold again! 
е 20 year warranty 
© Heats entire home 
^ е Wood, Wood-oil, 
4 Wood-gas models 
е Forced Air or 
Hot Water furnaces 
% Uses 1/2 the wood as other brands 
Call or write for factory direct catalog 


7 
Charmaster® 
2307 С HIGHWAY 2 WEST 
GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


мон 
1318 VIDEOS $1 
(130 VIDEOS 521 


UNSHOCKABLE 4 
COLLECTOR !!! tero uy 


DO IT ALL YOURSELF 


Ure ir Gorge Workshop mk 
int Guesthoea Select larger tm. 
rab та“ 


ior a FREE Color Catalog! 


- 1-800-462-9197 


*Home and Commerciale 


CREDIT CARD HOLDER 


Genuine Leather 
Now you can instantly 
locate the right card! 
Our new holder keeps 
all your cards in one 
convenient holder. Has 
9 see-thru sleeves 
that'll hold 18 cards, C 
plus 2 outside pockets Cards fan out easily in опе 
for easy access to the 900540490 pisce 
cards you use most often. It's made of leather and 
comes imprinted in gold with your initials. 

Send check or money order for 

$6.95 « $2.05 SH (Total $9.00) 

JONES PRODUCTIONS, PO. BOX 1510, NY, NY 10026 


Name 


1-800-553.021 9 


Wood-Mizer Products, Inc. 
8180 West 10th Street, Dept. E76 


Indianapolis, IN 46214-2400 


Address 


су State Zip 


ORDER NOW! Free Gift Catalog with Each Order! 
Money Back Guarantee. 


PESTS ARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces it's most powerful SUPER MACHINE that 


MICE, RATS, 
SQUIRRELS, 
FLEAS / 


Thousands report bats, ants, spiders, roaches, flies, and 
crickets gone OR YOUR MONEY BACK! Bentley's SUPER 
PEST REPELLER blasts out ultrasonic sound that is 


unbearable to pests and they will do everything to avoid 
it but it is harmless to humans and pets. Use them 
‘everywhere: homes, restaurants, offices, farms, etc. 


Look at what satisfied customers have to say! 
| "Have 12 cats, 1 dog and NO fleas.” Binghamton, NY 
“Haven't seen one ant or spider since | plugged it into 
the wall." Paramus, МЈ 
“All my mice are gone.” Riverside, CA 

BEWARE OF CHEAP IMITATIONS! 
Bentley's SUPER PEST REPELLER is the best! 20 to 
100 times more powerful than competitive units. 
Registered by the Canadian Dept. of to 
repel mice and rats. (PCP act Reg #21465). UL listed. 
EPA est. #. Dual transducers blast out ultrasonic 


CABLE TV DESCRAMBLERS 


* Quantity Discounts • 24 Hour Shipping 
* Save Money Don't Rent 
NOBODY BEATS OUR PRICE 
Call Us Last For Best Price 
T800-677-0321 
Anyone implying theft of service will be denied service. 
VCI - NO FLORIDA SALES. 


No Шет 


Where the Pros and Напада 


Oregon Dome Living 


3215 Meadow Lane, Suite PS, Eugene, OR 97402 


The Radio Pet 
Fence for Yards 


BUILD YOUR OWN 


AIRPLANE! 


Cruise up to 125 mph! Complete 2 pas- 
senger kits available from America’s 
leading kitplane manufacturer. 10 years 
and over 2,400 kits sold. More than 1,200 
flying! No special tools required. Proven 


high resale value. Call Today for Free 
info sheet or complete 100 pg. color Info 
Pack- $15. Info Pack with 35 

minute video- $25. 

VISA/Mastercard accepted. 

Phones open 24 hrs. 


1-800-5-KITFOX 
(208) 466-1711 


Attractive and compact. Walnut and beige finish. 
Only 2-1/2" high and 5" wide. Just plug it in. THAT'S 
ALL! Costs less than a penny a day to operate. 

WHY PAY MORE? $39.95 ($4.95 Shipping). Save! 2 
герейегв only $74.95 ($5.95 shipping). BUY 3 GET ONE 
FREE! ONLY $119.85 ($6.95 shipping)! CA res, add 8% 
tax. Canadian add add'l $3.00 shipping. Info/foreign: 
415-647-7904. CALL TOLL FREE 800-348-6868 Bentley 
For Better Living", Dept. М865, P.O. Box 31652, San 
Francisco, CA 94131. 


сти Barty 


up to 2 Acres 
FCC Approved to keep 
your pet on your property 

5У housepower. 

zes up to 1180 

feet of underground 
boundary wire to 
encircle a 2-acre area 


included). 
Sale Price 
Solar-Powered Security 


Floodlight Е 


Motion detector monitors 
гс, up to 60 feet 


s after motion 
herproof 


Heating Thermostat 


Complete 2-Year Set of 
SHORTEST U.S. DOLLAR 
SERIES SINCE 1795! 


The only Dollar series with a shorter life than the Susan 
B. Anthony Dollar was the 1794-95 Flowing Hair - America's 
1st Dollar! 
The Anthony Dollar was released into general circulation 
for only two years - 1979 & '80. (In 1981 they were available 
only in Mint Sets.) 
With this special offer you get all 6 regular issue Susan 
B. Anthony Dollars for only $10! One mint Uncirculated 
coin from each of the 3 Mints (Philadelphia, San Francisco, 
Denver) which struck them in both years (1979 & '80) - 
an $18.95 regular retail value! 
Ridiculed by the public as the "Carter Quarter" the mini-dollar is fast becoming a 
prized collectible. Hard to put together now, a Complete 2-Year Set will get even 
harder. Clip the coupon below and send today! You'll also receive our free fully illus- 
trated catalog, plus other offers on approval. Satisfaction guaranteed or your money 
back. DON'T DELAY! (Limit 4 sets.) 


Susan B. Anthony - Six coin 1979 & 1980 АП-Мпи Set 


Regularly 818.95. Now only $10.00 per set (Limit 4 sets) 
Send coupon with payment to: No. of sets (limit 4) x $10.00 per set= 8 
Littleton Coin Company Shipping в Handling 8 1.00 


Dept. LHO187, 
Littleton, NH 03561 


Total enclosed $ 


Mr./Mrs./Ms. 
О Check or money order enclosed "m 
Charge tomy: О VISA О MC nix 
0 АМЕХ О Discover City. State ZIP - 
Er: LIT герар 


Back Guarantee of Satisfact 


Microchip accuracy! 120-Volt 
thermostat automatically defaults 
to 55°F if there is a power outa 
Controls temperature to within 
1/2°F, Differential of 1°F maxi 
mum with temperature drop of less 
than 3°F at 11 amps. 
#173031 Sale Price 


‘Star 1250" Pressure Washer 
Blasts out 1.7 gallons per 
minute at 12: 50 PSI. 
115 Volt motor 
draws 14.5 Amps. 
#157193 
ale Price 


12 Volt Vehicle 
HEATER/FAN 


ates virtually instant 
300 Watt heat OR 


Shipping Not Included 
Send or call for your FREE Discount Catalog. 
ORDER TOLL FREE 
Fax: 1-612-894-0083 


Sale Prices Good Thru 3-31-95 — Key #74763 


Арі 
State: Zip: 
Key Code 74763 - SEND TO : Northern 
Р.О. Box 1219, Burnsville, MN 55337-0219 


IF YOU WANT 
SOMEBODY 
EXPERIENCED IN 
SATELLITE TV 
SYSTEMS, 
TALK TO THE GUYS 
WHO'VE INSTALLED 
AFEW MILLION. 


They know that the FULLVIEW SYSTEM is the best way fo | Viewers looking for the largest selection of 


де! the most available in TV viewing. That's because the FULLVIEW hit movies and old classics. News junkies. Music fans 
SYSTEM can beam over 350 channels directly to you — each and Хои name the kind of programming, and these guys have seen 
every day. millions who've been 
After millions thrilled with their choices. 
of installations, the So talk to the 
FULLVIEW SYSTEM guys guys who've got the 


е 
52:3» The one that dishes Up se 


who wonted the most опа whole world 


sports possible everythin g. of choices 


№ Skyvision, Inc. P 
Д 1030 FRONTIER DRIVE 
FERGUS FALLS, MN 56537 
800-334-6455 » 218-739-5231 


See your Yellow Pages for your local Full-View Dealer or Do It Yourselfers Save $$$ with Skyvision's FREE catalog / Buyer's Guide 


NEW Ill 


Š JERROLD* 
Revolutionary new universal опе-ріесе о: ДЕ Вр 
converters and descramblers. Fully EXCEPT BASEBAND 


activates all Jerrold, Scientific Atlanta. 
and Pioneer systems except baseband. 
Options include 


SciENTIFIC ATLANTA® 
ACTIVATES ALL SCIENTIFIC ATLANTA 
EXCEPT BASEBAND 


* Picture in Picture « On-screen display 

+ Simultaneous + Stereo 
watch/record — * Last channel 

* Channel ID recall 

e Volume/Mute + Favorite channel 

* Parental control + Ch 3/4 switch 


NEW IMPROVED!!! 


Pioneer” РО-ШФ 


WORKS ALL PIONEER SYSTEMS 


АП Other Models Available 
30 Day Free Trial 
1 Year Warranty 


MicroCom Inc. 
800-665-2002 


MasterCard - VISA • AMX - COD 


loneer ағ registered trademarks 
dentitication purposes оту 


Classified Opportunity Mart 


boo i 


13729 183N, * Sulle 610-124». Austin, 176750 | 


CONVERTERS & DESCRAMBLERS! 


To advertise in this 
section call Randi or Paul 
800-445-2714 


Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges, and gives 
you complete control 
of your TV. 


83 >JERROLD 


мй 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
ific Atlanta • Oak * Eagle * Hamlin * 


МПИ 


875 5. 72nd Street “ Omaha, NE 68114 


UY FACTORY DIRECT AND SAVE! 
INSTANT GARAGES з 
ALL Weare SHELTERS 3004Y LL 


2 YEAR WARRANTY 
BACK GUARANTEE! 


Starting At PROTECTION FOR: Cars, Trucks, ВУЗ, 
181 9 Boats, Docks, Hot Tubs, Greenhouses, 
Г Motorcycles, Pools, Paintbooth, Concrete, 
Contracts, Sandblasting, 


with Zipper Door. Sizes Available from 5' to 60 Wide, 
up to 30' High, Any Length. Withstands Rain, Hi 
Winds, Sun, Sap & Heavy Snow. No permit Property 
taxes or required. Assembles and Anchors Easily 
Covers last up to 20 Years. We Ship to Your Door! 
САШ МОМУ TolFree 1-800-932-9344 | Ext 
203-781-8000 J 227 
FAX: 203-781-8005. 


IEALERS & EXPORTERS. 
WELCOME 


Get a Security 
Car Alarm System! 
Look in our FREE catalog 

for other great personal 
security products! 


EL 


МП 


875 S. 72nd Street • Omaha, NE 68114 
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Classified Opportunity Mart 


Revolutionary Cable Descrambler 


COMMUNICATION 
TERMINAL 


NOVAVISION а: i 


With Year 
2000 
Technology! 


Replaces Jerold, Pioneer 
and Scientific Atlanta 


Features... 


* Built in Descrambler 
. Computer Interface 


CABLE TV 

CONVERTERS 8. 

DESCRAMBLERS 
3 


Video Stabilizer 


= Infra-Red Wireless Remote Control « Channel 3/4 Switchable 
* Integrated Volume and Mute Contro! — « Last Channel Recall 


“Оп Screen Menu Displays For All = Sequential or Direct Channel Access 
User Functions * HRC / STD / IRC Programmable 

* Clock * Auto Frequency Control Tuning 

* Favorite Channel Memory Bank * Sleep Timer 
+ Programmable Parental Lockout * Audio and Video Ports 


NU-TEK 
ELECTRONICS 


UPS cope 
а 3250 Hatch Rd. « Cedar Park, TX 78613 


* Switched Electrical Outlet 
* Inview Video Pass-Thru Technology | 
ж DESCRAMBLERS / CONVERTERS | | 
| 
1-800-950-9145 | 
Plazac Sales, me. "309A WIREMU 
JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 
< Speciel Deler Prices! “Compare our Low 
Retoil Pric 


ices! *Guaranteed Prices + Worranties!| 
*Orders shipped immediately! C.O.D. 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, ТОСОМ, PIONEER, HAMLIN, ETC.) || x WE'LL BEAT ANY PRICE ж 


Sorry по N.J. sales. Dealers Wanted. 


* ONE YEAR WARRANTY ON ALL 


PRODUCTS IN WRITING! 


ae * Buy 2 SAVE 10% ON SECOND | 
UNIT. 


* EASY TO INSTALL INSTRUCTION 


TKA BOOK WITH EVERY ORDER. 


Ж FRIENDLY, COURTEOUS 
ELECTRONICS ЕЕЕ 


Order your 
catalog today! 


WE GUARANTEE Yo Л 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


Discounts 
“ 30-day Money Back Guarantee 
* Best Warranties 


COD е MasterCard * Visa • Amex * Discover 


92% POPULAR SCIENCE FEBRUARY 1995 7%, 
te 


m = а - 
Get the latest technology in cable converters and descramblers 
* Best pri 

е Save A ки ment rental fees 

* Quality merchandise by brand-name manufacturers 

* Friendly personal service. 

© Thirty- ih 


lay money back guarantee 
© All orders delivered fast and 
conveniently via FedEx Economy 


Two-Day? service = 


You'll appreciate the. premium 


Cable TV Descramblers 


"We otter a tull line ot original and. 
aftermarket descramblers tor Jerrold, 


GALT, ING. 
CALL 800-487-2225 


view when you order fr 
catalog 


460 W. ROGER RD. #106, TUCSON, AZ 85705 


MILLENNI y m3 er 


options include: 
аа а EM 


* volume control 
10-lot price for 


е restores РІР 
е parental lockout 
dealers only! 


е infra-red remote 
е remote A/B switch 
© favorite channel 
е watch one channel 
record another 


7" ОМОУАРІ ЕХ 


8818 Bradley Ауе., Sun Valley, СА, 91352 


| eg с0.0. 
800-644-6682 


225 Yard Range | folding slingshot stores 
атто in handle. Includes 70 rounds of 1/2" 

white Tracer® brand marbles, and extra 

band assembly. Post. paid 

" $15.00 tota 


TRUMARK* 
SNAPSHOT brand 
Rubberband Gun shoots 6 
shots in rapid-fire action. Long 12" 
barrel snaps bands up to 30 feet. 
Black plastic stock & rotating starwheel. 
Includes 12 powerbands. $12.95 postage pd. 
Send your check ог. order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


CREDIT CARD ORDERS : 1 800 878-6272 


STORAGE BUILDINGS 


For the amount of money you spend each year on 
| cable rental, you could own your equipment. 


save money by purchasing your cable 
equipment. n and basic 
channels. We offer the on all 
major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 
Pioneer. 

So, if you are tired of the rising cost 


of cable TV... 


MasterCard « VISA - AMX СОО Add-on Cable Company 


STOP JAMMING ME! 


If you rent video tapes, they're jamming you too!! 


When playing back rented movies you will notice annoying 
streaks, jitters. This is caused by copy protection jamming embedded in 
the video. The MVE2000 will spot and completely eliminate Macrovision 
and all current copy protection giving you a crystal clear picture. 


Guaranteed - 1 year - 30 Day Money Back 
irks on all TV's, VCR's, Beta 


* Completely Automatic no adjustments 
* Digital state of the art 


1-800-967-2603 


Distributors Unlimited «3825 South Campbell, STE 194, Springfield, MO 65807 


with AC power 

RCGLD $5.00 Pair 
Add 86.00 S/H 

10% Restocking Fee 


Easy Do-It-Yourself Construction 


25 x 30 Roof & Sidewall System 
$3880 Value NOW ONLY $2134 
Some other sizes available 


Miracle Span 
1-800-222-7885 


LAST CHANCE 
1994 CLEARANCE 


Е 
ЗАМЕ ЏР ТО 45% 


Boy соту екс 01%, 510 
ы ЖУ 


800-888-4606 


NIGHTSCOPES 


INTERNATIONAL 


In Stock For 
Immediate 
^ Delivery 


Lowest 


Prices Starting At 
In The 


USA! 3329 


5 Weapon Mount Units Available 
+ Factory Service - One Year Warranty 
* Direct Factory Importers 
* 10 Day Money-Back Guarantee 
Write Or Call For Brochure 


1-405-323-3555 


PO Box 8, Dept. PS. 
Clinton, OK 73601 Fax: 405-323-6601 


ПЕШІ It Records Your Ша 


"Amazing Watch в а Digital Recorder! 


mand to nave a great idea, 
пао converiator sare 
Унион 


Only $24.95 кесога 
онест AMOL C сор wae 


1-800-МЕМ‹ 


Т.У. ВОХЕЗ 


CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 


1-800-972-2779 


FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 
Ft. Lauderdale, FL 33334 ima] 


CREDITCO 
CAN HELP! 
100% MONEY BACK GUARANTEE! 
FOR FREE DETAILS CALL 


DESCRAMBLER 
SALE 


Money Back Guarantee 


1-800-535-1843 


LOWEST PRICES!! Quantity Discounts! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA 555 Ju 10-2 CST 


Plwase have MODEL usad in yr 


Ce b ҚЫЗ 

смс Cone pts: Inc 
Call us Last Ро вох 49903-Р5 
MN 55449 


and Save! wis 


* In A Vision 
9.0. Box 328755 
Columbus, Ohio 

432328755 


Send 57.95 
plus $1.50 S/H 
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CABLE TV 
EQUIPMENT 


Your #1 Source for Descramblers, 
Converters and Gombinations 


WE WILL 


MATCH OR BEAT 


ANY ADVERTISED 
OR WHOLESALE PRIC 


SAVE $$$ -DONT RENT 
CALL FOR FREE CATALOG! 


Zenith 
Tocom 
Jerrold 
Oak Sigma, Scien 
and 


Сап AA Electronics Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


Pioneer 

Century 
Panasonic 
Atlanta 


CABLE 
DESCRAMBLERS 


No 800# 

No Catalog 
Just low, low prices. 
Call the rest 
Then call us for the 
best price. 


305-425-0751 


NO FLORIDA SALES! 


MULTIVISION 


ELECTRONICS 


CABLE TV 
CONVERTERS & 
DESCRAMBLERS 


* Jerrold 

* Zenith 

“ Pioneer 

e Scientific Atlanta 

* VIDEO STABILIZERS 
г 


* Remotes 
* Accessories 


Quantity Discounts! 
Buy Where the Dealers Buy 
90 Day Guarantee! 


800-895-2930 


Please have Make & Model # 
of equipment used in your area 


————————— T 
Е LE ANN i 
E ИУ Pod 
| дт QNT 
| The nationwide source 230045 $ | 
| for cable TV equipment. гей 
| "BUY WHERE THE DEALERS BUY.” | 
l Б ra Convertors сео И 
І Open Every Day! I 
ГУошв VCR Tapes Ұлтуар мі кесенені | 


CAN PLAY AS 
|, Cumas Dar! 


and Interference! 


== 


«Етеган Залға” | 
| СОРИ ary iae 42 Yous Warranty 1 
тее аы +30 Day Money Back Gurantee. 
VISA MC. wal 
con vns | 


21 S. Main St, Winter Garden, FL 34787 


d; 
| 


1 
| 
4] 


to 
instruments and system (the Dr. 
dispensed by veterinarians for dog 
thousands of satisfied users in U.S. & foreign lands. 


From > Al 
RSYSTEMS 


пос-м F 
405 Wilshire, Box 902347, Palmdale, СА 93590 


CONVERTERS 


Jerrold, Scientific Atlanta, Zenith, 
Pioneer and Tocom Systems 


1 We specialize іп 
| ‘QuaLity PRICING" | 


We will beat any price - 
Just fax us your invoice! 


(810) 566-7248 


Fax (810) 566-7258 


Cable Equi ment 
Free Catalog 


Stargate SST Authorized Dealer 
Compatible with 
Jerrold • Scientific Atlanta * Pioneer 
МС. + Visa * Disc. e AMEX * COD 
30 Day Money Back Guarantee 


10% Restocking Fee! 

1 Year Warranty 
Distributors Unlimited 
3825 South Campbell STE 194 
Springfield, MO 65807 


1-800-967-2603 


| RGER can charge the. 

|. cellular phone battery in your 

|. car in 40 minutes instead 
of hours. Models for Ericsson) 
Motorola, NEC, Oki, Mitsubishi, 
Technophone, Nokia, Fujitsu and 

| Sony etc... available in stock 


CABLE DIRECT 


100% MONEY BACK GUARANTEE! 
30 DAY FREE TRIAL! 
Now you can tune-n to your 
favorite cable TV progra 


and SAVE 100'+—EVEN $1000 
on premium 


CABLE TV EQUIPMENT 


Converters» Descramblers «Реті 


Р FREE Cable ту саноо 
Ааа" 
MODERN ELECTRONICS 


1-800-906-6664 


21255. 1561h CIRCLE « ОМАНА, NE 68130 


Grows Thriving Vegetables, 


Flowers & Мег, 
rr Md 
*GUARANTEED W 42 


Ва 800-458-6543 


STUCK IN TRAFFIC? WHY WAIT! 
OUR "STEALTHY" HANDHELD 
LIGHT CHANGER IS MADE FROM! 
EASY TO GET ELECTRIC 

PARTS (i.e. RADIO SHACK) 


uA 
m. 
ЕС a ee 


PLANS $15, DEVICE $89 
NITERIDER ELECTRONICS| 


10606-8 CAMINO 
SAN DIEGO, C. 


7 #190 
92126 


Кийе OT vil 
Add tens of years of ААА credit in your credit the 


"OVERNIGHT" 100% Legal 


FBI, DMV (DUI) Gold (PS) 
Files too... PO. Box 15574 
Beverly Hills, CA 90209 


PAINT BALL 


BLOWGUN 


|» Shoots Ур То 70 Feet 
Accurately 
е Constructed Of 
High Quality 
| Aluminum 
o 


Shipping 
$3.99 


Spare Paint Balls 


50 Pack) @ $4.99 


Ной Pink, Bright Orange, Florescent Yellow | 

For immediate delivery send check or money order to: 
RDS CO 

167 Highway 33, Englishtow 


J 07726 
PHONE YOUR ORDER — CHARGE IT! 
сщ 908-431-4334 wma 


Satisfaction Guaranteed 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


TERRAIN VEHICLES 


GO ANYWHERE! 


Amphibious 
2and4 4 


passenger 


models 


years over, Please) 
No Money Down. As low as $115 mo, 
Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 
Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 1420 


ALTERNATE ENERGY 


FREE CATALOG! ANTI-GRAVITY, FREE 
ENERGY, TESLA TECHNOLOGY, WIERD. 
ENCE! ADVENTURES UNLIMITED: ВОХ 
KEMPTON, IL 60946. 


FREE ENERGY! Fuel-Less Motors and Gd 
ators! H&A, R2EPS Bowling Green. 
63334-9350. 

--- ------ 
FREE HEAT from WASTE Oli 


Smoke and soot free, Very inexpensive. Tested by E 
‘Alaska, Used worldwide. Heat shops and other build 


Forge, foundry, and other 

Send $5.00 (relundable) ог 
{aiid iniormation в order bij 
Jor plans for burner, heater uj 
and foundry furnace 

Waste Oil Plans, Dept 
Box 1148, Fort Benton, 
MT 59442 


140,000 BTU 


FREE HYDROGEN FUEL & OXYGEN 

Water. Generator uses Solar Cells. Plans, 
Kit $15.00. Prairie Power, 1331-194 South 
Village. Edmonton, AB. T6J 5M8. 


NEW! BUILD AMAZING LIQUID PISTON 
GINE trom pipe fittings. Easy Plans. Free 
formation. ABCO, Box 306-S2, Seminary, 
39479 


ARTS & CRAFTS 


"GETTING Started in Stained Glass" $1 
Whittemore, Box 2065X, Hanover, MA 0233: 


ASTRONAUTICS 


ROCKET MOTOR Tools & Supplies. Everyt 
needed to make quality motors. Catalog 
Impulse Reactions, PO Box 61342, Seattle, 
98121 


SPY WRISTWATCH! Amazing technoga 
contains FMRADIO, 13 Time Zones, Calcul 
Alarm and more! Unique gift. Satisfaction g 
anteed. Rush $19.95 to: Paragon Internati 
1880 E. Morten Suite 225, Phoenix, AZ 8502 


AUDIO/VIDEO EQUIPMENT 


REPAIR FOAM ROT 
ELF! 


05) Do И yoursel with SAT! 


ES 
sere avo recwncoars 697.90 а 
PO Ben 1088. ВИ Rock NC 24721 пе. make $a чи 


$50,000/ YEAR. Selling, wholesale, or expo 
cars. FREE report. CODEX, 507 Oak, Ей 
swood, TX 77546 


CARS FOR $100! Trucks, boats, 4-whee 
motorhomes, furniture, electronics, compt 
etc. by FBI, IRS, DEA. Available your area ı 
Call 1-805-962-8000 Ext.s-20025 


VAPOR CARBURETOR TRIPLES MPG. | 
information. H&A, R2PS Bowling Green, 
63334-9350. 


94 POPULAR SCIENCE FEBRUARY 1995 


AUTOMOBILES 


EL ATOMIZER 2000. Famous, small and 
bling gas mileage for many. Save gas and 
n money. Costs less than $150.00. Guar- 
3ed. Free Information. 800-647-1771. 24hr 
orded message. WYOMING INSTRU- 
NTS - A NAME TOBE TRUSTED 


nterested in cars? 


ead Alternative Cars in the 21st 
'entury, a new book published by the 
ociety of Automotive Engineers. It 
xplores new vehicle types such as urban 
nd commuter cars, reveals the latest 
iformation on electric cars, altemative 
els, advanced car designs, and new 

fety technologies, and offers insight on 
\акіпо cars more efficient and less 
blluting. Hundreds of graphs, drawings, 
id photos. Author Robert Q. Riley's 
vanced prototype cars have attracted 
попа! attention for their futuristic styling 
id high fuel economy (up to 128 mpg), and 
fave appeared in the movie "Total Recall.” 


b order, send $39 (SAE order # R-139 PS) 
2 Dept. 121, SAE, 400 Commonwealth 
‘rive, Warrendale, PA 15096-0001 USA. 
heck, Money Order, Visa, Mastercard, 
тепсап Express, Diner's Club accepted. 

order by phone, call Jenny Ramsey at. 
12) 772-115. 


AUTO SUPPLIES & EQUIPMENT 


TERNATOR Generator Rebuilding Book 
be: HV Technologies, 7505 Barkentine, Las 
jas, NV 89128. 


BOATS - Hovercraft - Airdrives. Propellers, 


ines, Plans, Catalog $5.00. Arrowprop, Box 
P. Meeker, OK 74855. 


98-2 PRESSURE JET 


| FOR HELICOPTERS, 
PLANES & GUDERS 

* PLANS е KITS 

COMPLETED JETS 

BUILT BY HOME BUILDERS 

FOR OVER 20 YEARS! 

IET POWER" COLOR VIDEO (VHS) 29.95. 

10-LB. THRUST JET BLUEPRINTS ... 25.00 | 
1-8. THRUST JET BLUEPRINT: 5.00 

Send for FREE BROCHURES! 
172.00 — Complete information Package. 
Plus 60-Page Technical Handbook 


MG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA, CA 92345 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun... Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


21.2... 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 
book with sources. Now only $19.95 
EASYUP 617-S Anderson, Talent, OR 97540 


BUILD YOUR OWN LIQUID FUEL 


ROCKET ENGINE! 


m 


BEER & WINEMAKING 


BEGINNERS SPECIAL, Free and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


HOW-TO VIDEO: Brew Your Own Beer. Low- 
Cost, great taste. GREAT GIFT IDEA! $24.95 
shipping. 800-727-0608. MC/VISA 


WINEMAKERS - BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - 1-800-841-7404. KRAUS, 
Box 7850-N, Independence, MO 64054 


BOATS, MOTORS & EQUIPMENT 


BOAT KITS ~ PLANS ~ PATTERNS ~ EPOXY 
~ FIBERGLASS - SUPPLIES - 250 DESIGNS 
- 6/70 — Powerboats -- Sailboats - Hydro- 
planes -- Tunnelhulls - Canoes — Kayaks - 
Dinghies - CATALOG - $2.00. BOOK "Ama- 
teur Boatbuilding” - $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


OUTBOARDS 


Mercury & Force "Ац 51755" 
insl We Ship! 
- McCULLOCH 

* (516) 599-3003 

NY 11563 


ELECTRA MARINE 
610 Merrick Rd., Ly 


BOAT PLANS - PATTERNS - KITS - 168-раде 
DESIGN BOOK-$5.00 GLEN-L. 9152 Rose- 
crans, Box 1804/Р54, Bellflower, СА 
90706-2138. 310/630 6258. 


во! 


PUBLICATIO! 


73,560 Catalogs Listing. Unlimited Sources! 
$7.95. Catalogs, Box 92452N, Atlanta, GA 
30314. 


ШЕҢ немен: HELICOPTER 
бик DELIS SETE, 
Ера реа 

тоа 


aries one penon 
Con be slored anywhere „зай 
owered by Go-Kart engines 
No icense needed. 


Я Construction Plan 
Only $24.95 
d ST port Foreign add V6) 


ШЕ Orderline: D 
1-410-583-6366. 


Greatest Self Help book ever written. Details 
$1.00 S&H. LIGHT Р.О. Box8 Edison, NJ 08818 


nosis Instant 
Онези 


ж Free Details ж 


ТКАМСЕ 
Р.О. Вох 5022-124 


бері. А 
Е Того, СА 92630 


MANUSCRIPTS WANTED, all types. Subsidy 
Publisher with 70-year tradition of Quality. 
1-800-695-9599 


BOOKS & PUBLICATIONS 


PUBLISH YOUR BOOK! АП subjects invited. 
Attractive books, publicity, advertising, quality 
service, covering 5 decades of satisfied authors. 
Send for fact-filled booklet and Free manuscript 
evaluation. Carlton Press, Оер„РРВ 11 W. 
‘32nd St., New York, NY 10001 


SAVE 30%- 90% on name brand and first quality 
merchandise. Everything from appliances to 
zinc oxide! $1.00 (refundable) and SASE: KG 
Publications. P.O. Box 286, Ivy, УА 22945 


BUSINESS OPPORTUNITIES 


510,000 Monthly Taking Easy Snapshots! No 
Experience. Photopro, 1611 Crenshaw #235S, 
CA 90501. Recorded Info: 


BUSINESS OPPORTUNITIES 


$80,000 FROM ONE ACRE! GROW GINSENG. 
LEE'S, BOX 68276-PS2, NEW AUGUSTA, IN- 
DIANA 46268. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. ІМЕА. 295ps1. 
Вох3574, Newport Beach, CA 92659-8574, 
714-722-9260 


$ 5000 PLUS MONTHLY $ 


FROM GOV'S BEST KEPT SECRET, THE 
DISABILIT Y CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET-CALL 


800-375-2228 
BOX 460058 * AURORA, CO 80046 


$10008 WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. — GENISIS, Вох — 040215-PS, 
BROOKLYN, NY 11204. 


BIG MONEY IN YOUR MAIL BOX! Easy, ready 
made mail order opportunity. Free details, order 
number- S2100. 1985 West Henderson, Suite 
577 Columbus, OH 43220-2401 


POLI-VISION GIANT TV. 
187 CYPRESS $T., THROOP, РА 18512 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS3 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2000 weekly!... Thousands satisfied homewor- 
kers. Free infopak... bonuses! Universal-M, Box 
360378, Brooklyn, NY 11236 


BUNK BEDS 


Clear up to $300/ day making 
bunk beds. Start at home in 


your spare time & expand the 


business at your own pace. 
Bunk Beds, Inc. 7800 Computer Ave 
Suite 140, Dept AF, Mpls., MN 55435 


209 PROFITABLE CHEMICAL FORMULAS, 
LUCRATIVE (FREE LIST) Research-S2, Box 
291332, Davie, FL.33329. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 5748, 
Deltona, FL 32728. 


$25.00 / POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Ameriscrap- PS295, 
Alexandria Bay, NY 13607-0127 


T-SHIRT PRINTING MACHINE 


We manufacture professional 
N single and mut-color screen 


SCREEN PRINTER. 


САТСО MFG. cone. miami, ғ. 800-869-6338) 


CONFISCATED U.S. Government Merchandise 
YOURS! Amazingly Cheap! Details FREE 
NOW! G-Surplus Box 1528-PS Havertown, PA 
19083-9998 


| EARN $60,000 YEARLY 


Repairing {pot replacing) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn 
you $1200/week! 
саш номи 1-800-695-6224 
FREE REPORT! 

NVS/OPTIKLEER, LYNN, MASS. 01904 


COUNTERTOPS plus more: Repair or Recolor 
WITHOUT REPLACEMENT! Quick, easy to 
$600/8ау. 206-256-9742. Write today to 
RENEW-ALL, Box 4506-5552, Vancouver, WA 
98662 


DELAWARE INCORPORATION $195 inclu- 
sive: (800)808-8881; fax 302-368-1059; 
SIMILEX, INC; also Eastern European business 
services. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 


Electroplating catalog Books, kits. Info: Univer- 
sity Publishing, POB 1071, Provo, UT 84603 


ENTREPRENEURS! Jump start your dreams 
with this starting offer! High tech household and 
electronic items. A $50 value for only $10(S&H)! 
Н.5. Long & Associates, Box 7412, Groton, CT 
06340 


Y : The REAL Secret On How 
To Make BIG Money fast!!! GUARANTEE 
HUGE profits. Send $21.95: 


Williamson Pub- 
hired N. Center St. Suite 310 Hickory, 


Free 900#'S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


FREE! Тот то Ma- 
tn. Free’ адын аот asia 
ОрегР5101 


$32,607 IN BACKYARD! Growing new зре- 
саћу plants. Free booklet. Growers, Box 
1058-PS, Bellingham, WA 98227-1058 


$360,000 OVERNIGHT! Start-Up Cost: Zero! 
Amazing recorded message reveals details: 
(303)637-1492. 


$392.00 from sq.ft. румоод (НОСЕ DEMAND) 
Revealing prool-$1.00(Refundable). Woodwins- 
PS, РОВ 859, Bridgewater, MA 02324-0859. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
ion. Planters, Box 681804, Franklin, TN 
37068-1804. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. Mel- 
linger, Dept. J2693, Woodland Hills, California 
91367. 


JOIN HOME-WORKER'S ASSOCIATION — 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
Р5295, Alexandria Bay, New York 13607-0250 
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BUSINESS OPPORTUNITIE: 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


EARN $6000 


FREE DETAILS 
P.F.C. Box 390 
Ноилтооо, FL 33022 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, 12015 Sherman Rd., North Hollywood, 
CA 91605. 


MAILORDER MILLIONAIRE REVEALS 
MONEY-MAKING SECRETS! FREE EXCIT- | 
ING DETAILS SEND SASE: B+E BOOK CO., 
3567-B GRAND AVE. #280 DEPT. PS100, 
GURHEE, IL. 60031. 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates. Dept. 472, 
Montvale, NJ 07645 


MAKE A BEAUTIFUL PLANET YOUR BUSI- 
NESS! Bestseller, "Secrets To A Successful 
Greenhouse Business,"19.95. Tells How To 
Turn Your Backyard Into A Profitable Business! 
At Bookstores - Exciting Info! (407)952-7074. 


MAKE HOMEMADE ‘how-to’ opportunity" 
booklets. Mine have earned $820,644! Money 
never stops! Free report. Don Massey, 507M 
Oak, Friendswood, TX 77546. 


MILLIONAIRE MONEY MAKING SECRETS 
FOR INFORMATION BUSINESS CONSULT- 
ANTS 18228 B WOODHAVEN, TEQUESTA 
FLORIDA 33469. 


MONEY MAKING MACHINE. Curbmate ma- | 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


Searching for Venture Capital? We Can Do The 
Search For You! 915-363-9134 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn. Patented 


Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C + Bend, OR 97708 


BUY IT WHOLESALE | 


31,497 Products. Factory Direct... TAIWAN, 
HKONG, PHILIPPINES! 500% Savings... | 
Ecco-B5, Shalimar, FL 32579-0739. 


FREE 600,000 ITEMS, Wholesale Directory | 
(LSASE) TNT, Box 2614P, Big River, CA 92242 | 


Long-range cordless telephones. For export. | 
Excellent sound quality and reliability. 


AUDIO AMERICA (Virginia) 1-703-745-2223. | 


CABLE EQUIPMENT | 


Become САТУ Installations Subcontractor. 
Training Manual МИ Tools 

$19.95. Catalog Only $5.00 To C.D. Р.О. Box 
1539 Loxahatchee, FL 33470-1539 


CABLE CONVERTERS, ACCESSORIES BE- 

LOW WHOLESALE! Immediate delivery from | 
giant stock.. COD orders only. No California | 
sales. 1-800-995-1749. | 


CABLE T.V. 


сев? 
те 


rcr tow 

питай C 

en 
БИН cd Fett Diei 


CABLE DESCRAMBLERS. ABSOLUTELY THE | 
LOWEST PRICES! NOBODY BEATS US. RP. 
Electronics 1-800-304-3604. 


| 
CABLE/ SATELLITE DESCRAMBLING. Real | 
| 


technical information. Free Catalog. Voice/ ҒАХ/ 
BBS 716-874-2088. 
CABLE EQUIP. 


Li * 


REPLACE ALL MODELS 
MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 


LOW PRICES • AVOID RENT 
1-800-243-3967 
SKYLINE нс. 


штаты 
TE ware SD 


Cable /Satellite Descrambler actually “cleans” 
all picture distortions GUARANTEED. Send 
SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, | 
NY 10276. 


Never рау for stamps again. Send $2.00 
LSASE. R.D.P. P.O. 7445 Carpentersville, IL. 
60110-0744 


NEW 2000% PROFITS -іп moldmaking/ 
Casting. Free information: Caster, Box 
16586(P2), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, SELL | 


FOR 200096 PROFIT. Free information. GROW- | 800-92! 


BIZ, Box 306-S2. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American | 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Lorna 
Square - #163Р, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


CABLE Test Chips. Puts cable box into full 
service mode! $29.95 to 559.95. 
1-800-452-7090, (310)902-0841. 


CABLE-TEST CHIPS As low as $9.95 For 

Testing Cable Boxes in Full Service Mode. 

JERROLD; PIONEER; PIONEER CUBES; 

ТОСОМ 5503/5507; SCIENTIFIC ATLANTA; 

ZENITH; REMOTES 510: NE ENGINEERING | 
-926-4030 


TEST CHIPS АП brands of test chips. Put your 
box in full test mode call 303-731-9400 


CABLE TV BOXES 
Е Ей 


4 
DESCRAMBLERS | 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Oak, Scientific Atlantic, All Brands Available. 
Link Yourself To the Future. Visa, Mastercard, 
COD'S Accepted. CABLELINX, INC. 
1-800-501-0095 


CABLE TV CONVERTERS 


Save $100's 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


garding private own 


-omply with ahh State and Federal 


ро! cable TV equipment. 


CABLE TV CONVERTERS & ACCESSORIES 
Wholesalers Ме 0 Day Moneyback 
Guarantee! Free Catalog! PERFORMANCE 
ELECTRONICS, INC. 1-800-815-1512 


CABLE Т.У. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


Cable TV 
DESCRAMBLERS! 


OF AL BAANDS, 


we ТЕ LINE т 
INCLUDING TURN-ON CHIPS. WE HAVE THE LOWEST PRICES! 
TALOG 


CA 
SS со AVAILABLE 
OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS 


T 
TEL 


CABLE HACKERS HANDBOOK. 
FASC w/ к. EAL T. 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Pioneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc, 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 


| WING WHOLESALE 800-304-4408. 


CABLE TV DESCRAMBLERS 

Never rent again! Save 5100 в on premlum Ca 
ble TV Descrambiers & Converters compatible 
with major brands Including Jerrold. Scientific 
Atlanta, Ploneer, Panasonic & more. Full line 


of cable accessories. Get your best prices and 


cal us last! Quantity discounts. 1 year war 

ranty and 30 day money back guarantee! 

GUARANTEED TO WORK IN YOUR AREA! 
Allstar Electronics 800-782-7214 


| CABLE TV DESCRAMBLERS, CONVERT- 


ERS, COMBOS, DEALERS DISCOUNT. CALL 
NOW. WE'LL BEAT THE COMPETITION. UNI- 
VERSAL SALES 800-647-2371 


CABLE TV Why Rent? When You Can Own. 
Quality Products. Call TONITE брт- 11pm. 
EST 1-800-865-7493 Free Catalog. True Value 
Electronics. P.O. Box 591 Lincoin, NH 03251 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 


| neer, Oak. Replacements for most models. 


Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead 


| Bivd., Naples, FL33963. 


DESCRAMBLE CABLE Using Simple Circuit 
And VCR. instructions $8.00 PO Box 196 Rio 
Linda, CA 95673 


DIGITAL VIDEO STABILIZER removes all 
video tape copyguard protections. $29.95 A- 


| Plus 800-877-7587 


Revolutionary Technology: Universal | 
Works On Jerrold Or Pioneer Syst 
1-800-676-6342, 


‘SCIENTIFIC ATLANTA AND JERROLD С 
PATIBLE 

DESCRAMBLERS. LARGEST . SELECT| 
NEW EQUIPMENT. CALL EVERYONE El 
THEN CALL US FOR THE BEST PRICE. 
CALIF. SALES. ACME CABLE PRODU! 
**1(800)866-ACME'* 


e DESCRAMBLERS/CONVERTER 
+ BULLET PROTECTORS & IMMUNIZE 
* DIGITAL ON-HOLD ANNOUNCERS 

* LAZER PENS & VOICE-MAIL SYSTE 


BUY WHERE THE DEALERS BUY - GUARANTE 
Buy 2 SAVE 10% ON A SECOND UNIT! 
FRIENDLY, COURTEOUS SERVIC 


GENYVINE 
SECRET CABLE DESCRAMBLERS! Е 
your own Descrambler for LESS than $1; 
in SEVEN EASY STEPS! RADIO. 
Parts List and FREE Descrambling Meth 
that COST NOTHING To Try, Included. S 
$10.00 to: INFORMATION FACTORY, | 


Вох 669, Seabrook, Texas 77586. For C.O 
1-713-922-3512 Any Time! 


CABLE T.V. EQU 
10 Years Experience 
Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 
30 day money back guarantee 
Test Aids Available 
(25... Visa/;MC/COD 


NEW TRONIC 
800-256-2881 


ROLD, ТОСОМ, ZENITH, РІОМЕ 
SCIENTIFIC ATLANTA. CALL NOWI! M 
TER COMPONENTS. 


CB RADIO/SCANNERS 


POLICE - FIRE SCANNERS, CB’S МАР 
2-WAY, ANTENNAS, HPR, BOX 621 
LITTLETON, CO 80162. 


COMPUTERS 


INKJET REFILLS 51.00 PS-INK Box 
Northfield, NJ 08225. Phone, Fax 609-641-5 


COMPUTER SOFTWARE 


| Computer Weight Training. Fitness, Sports | 
tines. $15, ІВМ Disk. WTA Р.О. Box 2 
Enfield, CT 06083-3382 


FREE CATALOG. IBM Compatible Sharew 
CALOKE INDUSTRIES, Box 18477, Науіс 
| MO 64133. 816-478-6185 
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АТТЕВУ 
ASTER SWITCH | 


es 
et — 


minal batteries 


hinates battery drain, preven 
ides emergency cut-off 


[nove knob to stop theft and 
juthorized operation, 


$14.95 cach postpaid 


‘Add $1 for side post adapter 
BATHURST, INC. 

Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts-12 units or more. 


D 'OURSELF 


Real Stuff! Surveillance, people tracking. entry, 
night vision- lowest prices. Catalog $15.00 
800-805-5544. Intelligence Incorporated Dept. 
AP 2228 El Camino Real. San Mateo, CA94403 


AMAZING 


ELECTRONIC PRODUCTS AND DEVICES 

Telephone Line Grabber! INFINITY XMTR 

Isten in to your premises remotely or access existing “ongoing” 

phone conversations. Also includes emergency cal break-in"! 
st 


Easy 
‘TELGRABIK Kit (minus encosure)..$99.50 


TViRadio Joker Kit Б 
One of he best high ech gags! PAS- | 
егати $2450} | L 


Laser Bounce Listener System -hear sounds - 
from. а йе beam (kit avai). LLIST20 Plans ..$20.00 
3 Mile+ FM Voice Transmitter 
Utra-sensive, high perlormance kit 
alow cost. FIMVIK .............. $3950 
3 Mile Automatic Phone FM Transmitter Kit transmits both 


V. YOUR CONTACT LENSES (ALL Sides of phone conversation. VWPM7K. $39.50 

NDS) AT WHOLESALE PRICES. 70% | | Phone Taping System Oe) 

INGS, EXAMPLE-DISPOSABLES @ | | Automatic, ready to use, complete 

00. INFORMATION 800-521-3511 with 4X extended play recorder. ТАР2А.......... $129.50. 
‘mw Visible Red Laser Ki 


'OURSELF. 


GGED? PHONE TAPPED? FREE Catalog 
Counter-Surveillance Equipment tells you 
jt! (800) 732-5000 


СЕТ 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


emi 
еМо circuit board soldering! 
ФМОМЕҮВАСК GUARANTEE! 
ach, the ҮТ-78 microtanemitie chip to 

ear 


Тйед circuitry just can't. Want the smallest 
bom tranemitter you can buy? Just power 
зе VT-75 with a hearing-aid battery and it 
WM! outperorme al others! WE DON'T 
ЛАКЕ FALSE CLAIMS. Our VT-75 is ће 
һу one іш сал buy anywhere that comes 
ith a full 30 day unconditional 
moneyback guarantee! Ртелевей 
Morotransmitter with miniature microphone 
Dd instructions to use as room or 

transmitter - $49.99 + 51.50 
МАН ог save - buy 2 for $45.00 each with 
ве S&H! МВА, MC, МО, for immediate 
hipping by U.S. Май. COD's add 54. 


С EDFORD HILL 
iIDUSTRIES* " ТАЛЫ МЕ 
CALL 914-232-3878 24няв 


redible snowball/water balloon cannon 
2+ YDS! $10/plans to Nick Spitzer, #113 2888 
ff, Boulder, CO 80304 


хо Video Camera Sees an entire room 
ough 1/8" hole $215.00 call for info, 
1794-1132 Ext. 825 


MWK INDUSTRIES 
1269W. 


POMONA, (909) 278-0563 
corona.casi720 FAX: (909)278-4887 


ORMAN'S INFINITY TRANSMITTER! 

nitor room conversations! $2.00 part converts 
г telephone! Plans $1.00, Free Catalog, 
ctromart, Box 4, Carthage, TX 75633-0004. 


temp equiv. LASOSK...$59.50/ 
FREE CATALOG! With Order - Or Send $1.00 
MCAISAChacks welcome - add $4.00 РАН 00053045450 ей 
INFORMATION UNLIMITED 
DEPT 6193 AMHERST, NH 03031 


X716 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam Replacement kits for Less. Visa/ MC/ 
Discover. SIMPLY SPEAKERS: 
1-800-767-4041. 


Surveillance Devices ! 
Mitre Speck occ -En EM 
‘any РМ radio up to 1/4 mile. "Ѕларки" 


technology for easy assembly! 
Ано available: Tiny room transmitter 
hi 


$29.95 s 


ighest power available. The most 
of any offered - MD280 $44.95 


SURVEILLANCE- 
COUNTERSURVEILLANCE- WE HAVE 
EVERYTHING! Catalog $5.00 P.EP. Box 
930024-5. Norcross, GA 30093 


THE Р/.- SPY & SECURITY 
SOLUTIONS CATALOG 


Hard to find books, manuals, vide 
sources of information, equipment 


directories, 
computer 


igative, countermeasures, surveillance ani 
police equipment, World’s largest 40 page catalog, 
Send $5.00 to Thomas Publications, P.O. Box 


33244-PS, Austin, Texas, 78764. SRD 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (801)-48 


Т THROW AWAY THAT USED 


DOI 
COPIER OR PRINTER CARTRIDGE! 


Do it yourself 
it's easy 
а 


5: 


2995 | 


00: 


'OURSELF 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, Е! VERANO, 
CA 95433 800-635-3493 


TELEPHONE LISTENING DEVICE 


eco teeghore conversatons v your oh ca or 
Tome Cowwecis between any casses or оре 
песо ang your мене ine Suns auio 
ESD сака mhen prone s әнімен Recoros вен 


SPY SUPPLY} 


Find out why the 
CIA — FBI - DEA - 
SECRET SERVICE 
Have ordered from our 
catalog! 


SPY SUPPLY, INC. 
1212 Boylston St. #120 

Chestnut Hill, MA 02167 

(617) 327- 


327-7272 


EIIITI 
EDUCATION & INSTRUCTION 


Become A Ham Radio Operator. Easily Pass 
The No-Code Test, Guarantee $4.90, J. Bloom, 
P.O.B. 1756 Burlingame, CA, 94011 


CHADWICK UNIVERSITY- Eam B.S/M.S/ 
МВА. degree via guided Distance Learning. 
Programs in Business Administrations, Envi- 
ronmental Studies, Computer Science. Military/ 
Work Tuition Reductions Available! Accredited 
member, World Association of Universities and 
Colleges. Call 1-800-767-2423 for Free Cata- 
logue. 


EDUCATION & INSTRUCTION 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelor's, Master's, 
Doctorate, fully approved by California State 
Superintendent of Public Instruction. Prestigious 
faculty counsels for independent study and Ме. 
‘experience credits. Free information: Richard 
Crews, M.D.(Harvard), President, Columbia Pa- 
cific University, Dept. 2852, 1415 Third St., бап 
Rafael, СА 94901: 800/552-5522 or 
415/459-1650. 


LEARN CHEMISTRY AND PHYSICS! Learn 
how to solve problems. Send $5.00 for informa- 
tion to Dr. Jim Romano, 152 Van Cortlandt Ave., 
Staten Island, NY 10301: 


LEARN Gardening and Landscaping at home. 
Free Brochure. Call 1-800-326-9221 ог мейе 
Lifetime Career Schools, Dept: PS0125, 101 
Harrison Street, Archbald, PA 18403. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 


РО. Box(PS) 2133, Beverly Hills, CA 
90213-2133 
UNIVERSITY | DEGREES WITHOUT 


CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. BEAR'S GUIDE- 
C&B, PO BOX 826PS, BENEICA, CA 94510. 
800-835-8535. 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS. INFORMA- 
TION! 1-800-KAYLOR-K. PUBLICATIONS, 
VIDEOS, COMPONENTS. KAYLORKIT, РОВ 
1550PS, BOULDER CREEK, CA 95006-1550 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 718 TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. 4776, Man- 
deville, LA 70470-4000. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


EMPLOYMENT INFORMATION 


$329.84 Weekly Assembling Products At Home. 
Free Information, Toll Free 1-800-333-3294 


(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS АТ HOME. TOLL FREE 
1-800-467-5566 EXT. 8068 


pick FROM 21 GREAT ! 
! CAREERS! A І 


Home study. Check only 
one training course below. 


ii 
j 


ТИ 
| И! 


| 
і 


HOW- TO INSTRUCTIONAL, EDUCATIONAL 
Videos. FREE CATALOG featuring over 25 
categories. Video's Un-limited, 28469Р5 Tom- 
ball Parkway, Tomball, TX 77375. 


STOP! NEED A JOB? Assemble easy products 
from home! 1-800-377-6000 ex6055. 


HELP WANTED 


ASSEMBLERS: Easy work, excellent income to 
assemble products at home. 1-800-598-0916 
DEPT. НА-95 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (805) 962-8000 Ext 
Ү-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext.6050. 


High Paying! Easy Product Assembly. Work 
from home. Now Hiring! Call Immediately! 
(800)754-7060 Extension 5110. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Са! (1)805 962-8000 
Ext.B-20025. 


ENERGY SAVING 


COLD ROOM? Get more heated air from your 
furnace. Comfort, savings. 30-page guide. $5.00 
Suncourt 102-5th Street, Durant, IA 52747 
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ЕМЕВСУ ЗАММС 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages. 
Featuring Sun-Lite(tm). Solar/electric vehicles, 
conversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


FINANCIAI 


Bilions Available! Free Government Grants, 
Loans And More! Call (24Hrs): 1-619-599-3502 


DEBT PROBLEMS? AVOID BANKRUPTCY! 
Reduce Bills Ву 50%! Not А Loan Company. 
1-800-964-8804 


EASY CREDIT GUARANTEED! Get Your Visa 
or Mastercard Regardless of previous Credit! 
Call Now! 24 Hours! 1-800-964-8803 


Get One Million People To Send $4.00. Send 
$2.00 SASE. L.R.C. P.O. Box 964 Orland Park, 
1.60462. 


How-to Successfully Erase Bad Credit, 4 
PROVEN methods. Free details. Write Today! 
ACS- PS295 4415 W. Harrison #220-C Hill- 
side, IL 60162-1904 


NEW Valid Credit File Guaranteed. Free Info: 
Call 213-368-8114 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
it's no problem! Licensed: / Bonded. Applica: 
tions to $50,000. Not loan company. ТСАС. 
Box 26397, Birmingham, AL. 35226 


Quick CASH. No Collaterial. No credit check. No 
up front fees, 213-882-4269 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$2.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-32, 
Dana Point, CA 92629 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER 
35 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
US. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
‘experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 

and record of invention. 
Overseas production, 
and research readily avaliable. 
INTRODUCTION TO INDUSTRY в MARKETING PLANS 
Also specializing in 
copyrights and trademarks 
Associates Located At 
US Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


[us a canada | 800-367-7774 


US & Canada 


OUTSIDE USA 516-367-7777 
FAX 800-367-7773, 


AVOID INVENTION SCAMS- Free investigative 
reports exposing invention marketing compan- 
ies. Patent Research 1-800-428-5779 


CAN WE S.E.L.L.tm YOUR IDEA. Discover our 
exclusive S.E.L.L.tm System. Patents, Licens- 
ing, Marketing, Free Evaluation. Harshaw Re- 
search 800-451-1326 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


EDUCATIONAL VIDEO- The world of patents is 
filled with pitfalls and booby traps that frequently 
trip up unsuspecting inventors. Through enter- 
taining scenarios and humor The Patents Video 
teaches where these traps lie and when you can 
patent an idea (40 minutes). Your order includes 
The Patents Primer booklet (44 pages). 5279 


plus S&H. To order call 1-800-541-IDEA. 


OR INVENTORS | 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting. and Licensing. Proven, Results: 
1-800-677-6382 


INVENTORS! Can you patent and profit from 
your idea? Cal AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
Since 1975. 1-800-338-5656. 


INVENTORS' DIGEST. Celebrating ten years 
as America's only investors magazine. $22 per 
year. 1-800-838-8808. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


The Logical Process ® 
Inventors 


Your first step is important!! 
Comprehensive patenting 


and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


| Call for free advice 800-458-0352 


INVENTOR'S HELPER Patents, Trademarks 
Copyrights. PROTECTED Ideas Have PROFIT 
Potentiall FREE BROCHURE 800-633-9729 
516-757-2573 


Inventors: If you have an invention for sale or 
licsense, write for tree booklet explaining how 
we can help you. Kessler Sales Corporation, 
C-7-Fl-5, Fremont, Ohio 43420 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION: 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


PATENT AND DEVELOP Your Invention. Reg- 
istered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516)499-4343. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VA 23229 


Protect, develop, market ideas with assis- 
ance, counsel, representation. J. Preston 
Oxenham- Registered Patent Attorney/ Reg- 
istered professional Engineer/MBA. 1189 S. 
Huron St, Denver, Colorado 80223. 
1-800-390-0290 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tiestrings. Free patenttrademark information. 
1-800-966-7577. 


VERNMENT SUPLUS 


GOVERNMENT AUCTIONS in your area. Cars, 
trucks, computers, more! Must sell! Call anytime: 
1-800-601-2212 Ex. SP6050. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention This Ad. Call 
1-800-543-0123. Fax: 1-203-375-9270 


HEARING AIDS 


Hearing Aids Deal Direct. Guaranteed Low- 


1-800-641-4327. True Sound 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation. (800) 323-1212. Lloyds - PSC. 


FREE 
CATALOG! 


New Hearing Aids 


+ All Models 
* Huge Savings Qu 
* No Salesman will call 


Try Before You Buy! 
Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 
Designs. Catalog $2.00. Box 281 Cordoya, I! 
61242 


INVENTIONS 


INVENTIONS, ideas, new products! Presenta- 
tion to industy/ national exposition. 
1-800-288-IDEA. 


INVENTIONS WANTED 


Best Agent in the toy industry seeks terrific 
products to license! Rehtmeyer Design & Lis- 
censing (708)668-1406. 


INVENTIONS DEVELOPED & MARKETED-- 
FREE PROTECTION CERTIFICATES U.S. Pat- 
ent Office Former Examiner, Licensed Patent 
Engineer, Manufactures Representative. Pat- 
mart, Suite 702P, 233 Broadway, New York, NY 
10279 


INVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
required. Call today 
1-800-895-2246 Ext.67. 


TOY IDEAS WANTED. Leading toy develop- 
megt firm. You collect royalties, we pay ex- 
penses. Completely legitimate, providing genu- 
ine opportunities. 1-800-574-4599 


FREE CATALOG Homers Discount Kites. 
619-222-5834. 4871 Newport Ave. Ocean 
Beach, CA92107 


Many unusual & innovative designs. 

| сай ог write for your catalog today! @ р 
| Into The Wind • (800) s«os | 
M08-P Peart St., 80302 
[A 


FREE KITE CATALOG! 1-800-724-7267 
Ext.PS 1005 of Kites! Fantastic Selection! Call 
(24Нгз) 1-800-724-7267 ЕХІР5 


LOANS В 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


CKSMITHING 


LOCKSMITH METHODS, MANUALS TOOLS, 
CATALOG $10.00 CERTIFIED CHECK ABC, 
РОВОХ727 SHERBORN MA 01770 


MAGIC 


PROFESSIONAL MAGIC! Huge Catalog, { 
1,000 Tricks and Books. $6.00 Hank L 

jc Factory, Dept. PS2, 127 South Sir 
Boston, МА 02111 


MISCELLANE: 


PING PONG BALL HOLDER. Ingenuous 
sign sticks to table. $4.00 each. Morris Produ 
Е.9116 Sprague Ste. 226 Spokane, МА 992t 


EEE-EEEEEE, SIZES 5-13 
Extra width for men who 

need it. Excellent variety, 

styling and quality. 

Send for FREE 


CATALOG. 


HITCHCOCK SHOES, INC 
Dept. 46 А Hingham, МА 02043 


SHOULD DRUGS BE LEGAL IN THE UNI 
STATES? To Vote call 1-900-388-1521. $: 
рег сай. Must be 18 years old. Results preser 
10 United States Senate. Touch Tone Ph 
Required. 


ODELS--SHIPS, CARS, PLAN 
ROCKETS 


LIVE STEAM MODELS! Kits' or Assemb 
Over 100 Different models. Stunning Col 
CATALOG $6.95 Refundable. VIDEO 50 
YESTERYEAR TOYS & BOOKS ІМС, Dept 
Box 53 lexandria Bay, МҮ 13607. Рис 
613-475 


STEAM ENGINE KITS at savings to you! S 
$2.00 for catalog. P.M. Research Inc., Оер 
4110 Niles Hill Road, Isville, NY 14895 


NOVELTIES 


ELETON KE 
FITS MOST LOCKS 
(bcttocks болос, В some padlocks) 
Amaze Your Friends Wi A 
Lack Picking Demonstration. 
You get 3 sized tension 
sors и ae pek, rcm 


Noi: Ins: әбес іле ы used foe oat 

orpotes only! Sansfacton Guaranteed or Full Refund, 

2 weeks delivery. Send Now ONLY 5896 + $2 SAN ta 

Sale Marketing Company " 90 W. Montgomery Av 
No 366) * Rockville Md 20850, 


OF INTEREST TO ALL 


7692811504730"! Astounding number secr 
Атаге your friends! Free information: Cham 
NJ07087 


BE-SAFE- Strobe Light- Flashing "Xenon" t 
visability over 1/4 mile. Many uses ho 
outdoor- weather resistant. 7 oz. w/battery 
included). Satisfaction guaranteed, $29.9 
$4.80 S/H each PSM ENTERPRISES 590 С 
terville Rd. Lancaster, PA 17601 


BIRTHCHART ANALYSIS. Send е: 
birthdate, birthtime, birthplace to ABERC 
$5.00 P.O. Box 751248, Forest Hills, NY 113 


FREE! YOUR FULL NAME IMPRESSIVE 
PRINTED On New Colorama Pen. Attract 
marbled ound sets off name in st 
Send $2 for postage and handling. National F 
Dept. Р51, San Diego, CA 92181 


How to obtain money from the U.S. Gov't 
your business. $3.50 to Advanced Technol 
Box 1521, Cherry НИ, 


OLD GOLD. 


LRY МА! 


TOP PRICE paid for Gold, Silver, Platin 
Diamonds, Jewelry, Write for free informat 
Chicago Gold & Precious Metals, 10 Sc 
Wabash, Chicago 60603 
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MONEYMAKING OPPORTUNITIES 


гай value) with our compliments! 


? YOU CAN READ A NUMBER AND TURN A KNOB, 
u can eam from $12 to $100 or more рег hour from home with an investment 
only $1250. The WoodWrite system enables anyone to produce beautiful hand- 
afted pens and pencils from rare and exotic woods. Write/phone for brochure., 
introductory videotape, send $19.95 + $5 S/H (check, MO, VISA, 
asterCard.) With the tape we'll send you a WoodWrite pen and pencil set ($50 


/oodWrite Ltd. 2121 Abell Lane, Bldg 2., Sparks, MD 21152 


Telephone: (410) 771-4444 


RUBBER STAMPS 


Order "CUSTOM MADE” 


RUBBER STAMPS 
UP TO 4 LINES 2194095 


SONG WRITERS 


CASH- RECORDING- PUBLISHING AWARDS! 
Songs Composed From Your Poems. Free 
Examination. Tin Pan Alley, Box 7438-PS, Sara- 
sota, FL 34278. 


ЖР” oet 
Ne cust of MGR cations 
FAST SERVICE - Your Order Shipped in 5 Days! 
QUALITY Stamp Mig. Вох 35514-5 Tusa OK 74153 


SATELLITE TV 


FREE Satellite Price Guide- All Brands. Lowest 
Prices Satellite Express 1-800-552-3666 


f WORK! EXCELLENT PAY! ASSEMBLE | 


DUCTS АТ HOME. 
1467-5566 EXT. 6517 


TOLL FREE. 


ЗАМ $100.00! Send SASE Two Stamps. 
nation, Drawer 1077, Deming, New 
зо, 88031-1077 


PLANS & KITS 


» Homes - Pre-cut kits - Superinsulated - 


! Tour Video Natural Spaces 
733-7107. 
icrele Dome ШІ (800)608-0001 


Jnolithic Constructors, Inc. еее Brochure 


Зох 479-H - Italy, TX 76651 
З your own strong 

Monolithic 
ne"! Offices, 
tes, sheds, 
ns, rental 
5, etc 


2R GENERATOR. GASOLINE Under 
00. Fun Simple Easy Plans $12.95. 
ky" 13164 Memorial #124 Houston, TX 
D 


MATE SAWHORSE. Knocks down for stor- 
Pattern, plans, and photo. $5.00 to: Rich | 
ich, Box 38313, Dallas, Texas | 


rich, P.O. 
8-0313 | 


PLANS, BLUEPRINTS 


ILE, COLLAPSIBLE WORK TABLE. Easy 
ШЕ And Store. Inexpensive, Strong And 
jl. Detailed Plans $9.95 M.W. Flegel. Box 
loin. 1.60121 | 


REAL ESTATE 


COLORADO LAND. Free list of spectacular 


land, 40 to 10,000 acres. Ponderosa pines, 
canyons, 360 degree views! Hunting, fishing, 
camping. Easy financing. From $250 acre. Call 
Red Creek Ranch, 719-560-0656 


GOVERNMENT LAND now available for сайт. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887 (4JG6) 


GOVERNMENT LAND 
US CITIZENS ONLY 
20 acre claim program stil available. get yours for 


820 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by- 


step package including maps, telephone helpline, fi 
ing forms, etc. send $20: or for more information send 
$3. PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
ifs much easier and only costs $1. per acre). 


FORECLOSED GOVERNMENT HOMES AND 
PROPERTIES! HUD, УА, RTC, ETC, LISTINGS 
FOR YOUR AREA. FINANCING AVAILABLE. 
CALL TOLL FREE! 800-436-6867 EXT. R-2213. 


NORTHERN IDAHO. 5-10-20 ACRES. Beautiful 
Northwest forest and lake country. Hunting, 
fishing, recreation, retirement. FREE brochure. 
NATIONAL ASSOCIATED PROPERTIES, 
1111-C Sherman, Coeur d'Alene, ID 83814, 
208-664-8161 


| RECIPES 


SALSA- Award Winning Recipe. Quick and 
easy. Mild- superhot. Outrageous! $3.00. SASE 
J&M, Box 243, Houghton, MI 49931 


ЕНЕГЕ 


TOLITE Liquid Plastics. Crystal clear, col- | 
‘or Casting, embedding, coating, fiberglas- 
repairing and reproducing with our Mold 
19 Supplies. Catalog $3.00. CASTOLITE, 
95B/PS, 4915 Dean, Woodstock, IL 60098 | 


BER, plastic compounds, techniques, 
ss. Free information: Caster, Вох | 
6V2, Memphis, TN 38186-0586. | 


RADIO, TELEVISION 


ЗЕТ Scanner Frequencies: Federal, Police, 
‘ree Catalog! CRB, Вох 56PS, Commack, 


REAL ESTATE 


GAIN HOMES- Foreclosed, HUD, VA, S&L 
ut properties. Low Down. Fantastic sav- 
Call 1-800-962-8000 Ext. H-20025 for list. 


- МОМТАМА-- 


s. Creeks and Wildlife, 20 QUALITY acres 
| up). close to Yellowstone Park, starting at | 
|900. Easy Owner Financing. Guaranteed 
less. Warranty Deed. Free Color Brochure. 


Rocky Mountain Timberlands 


315 East Main * Dept. PS, P.O. Вох 153 
zeman, МТ 59771-1153 * (306) 586-8088 | 


Call Toll Free: 1-800-682-8088 = 


FORNIA. Acreage. Lots $50 down. $50 
hly. 4602 Ethel Ave., Sherman Oaks, CA 
3 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL MAILPOST, 
2421PS Pratt, Chicago, IL 60645, 
312-764-0100, 800-890-3199 


ROOFING 


FLAT ROOFS - SAVE 70% Solve any problem. 
Any size roof. Revolutionary reinforced acrylic 
system. Easy, safe, foolproot. Proven 25 years. 
We manufacture, consult, instruct. FREE In- 
formation: PSA Roofage, P.O. Box 20784, Le- 
high Valley, РА 18002-0784 


STOPPING ROOF PROBLEMS 
оп flat, sloped and geo-dome roofs since 1978. 
Liquid applied Fiberglass Reinforced Acrylic 
Roofing System. It Waterproofs. Apply on с 
waferboard, asphalt, styrofoam, plywood & other 
new roof sheathing materials. For commer 
industrial & residential roofs. Stops leaks & roof 
rumble in mobile homes. Weatherproofs solar 
panels, sky lights, fiberglass roof panels. Stops 
rust on metal and structural steel, bridges, etc. 
We still have areas 


Z1 available in various 
á regions for Dealers 


and Distributors 
POLAR SEAL, Inquiries are 
ROOF SYSTEMS, ‘welcome. 
Call POLAR SEAL 
| 1-800-343-7663 
MON-FRI 8AM -5PM 
ЕАХ 1-219-356-1859 
HUNTINGTON, IN. 


Get Sound For Your VIDEOCYPHER-II. No 
Codes Needed. $19.95. NASSIRIAN, Box 382, 
Rio Linda, CA 95673 


Satellite-TV 93 


| 1009€ Satisfaction ЫДА: 
Guarantee Catalog Buyer's Guide 
"wi + All Major Brands 
—t rd 
+ Huge Sa 
44,6 medii 


Intruet 
| Over 40,000 Satisfied Customers 


m 1-800-334-6455 


Lo 


is SKYVISION INC. 
xU 1030 FRONTIER DRIVE 
LOT CM FERGUS FALLS. MN $6537. 


INSTALL OR UPDATE YOURSELF! 


SAVE BIG! SATELLITE DEALERS BUY 
FROM US. YOU CAN, TOO! FREE BUYERS 
GUIDE/ CATALOG. 42 YEARS IN BUSINESS. 
ANTENNA KING, 1-800-814-5377. 


SUPER low satellite prices. Free 32 page 
catalog. байтал, 800-472-8626 


SCIENCE & CHEMISTRY 


AMAZING PAPER MATCH ROCKET! Shoots 
ЗОРТ! For Plans Send $1.00 SASE: Sci-Tricks 
Box 32232 Charleston, SC 29417 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED ІМ LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-927-2700 


COLD LIGHT KITS- Chemical, Sound, Elec- 
trical, Bioluminescence. SASE for information: 
CRYOLUME, 2139 North University Drive, #274 
Coral Springs. FL 33071 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


Laboratory Supplies, Microscopes, Scale: 
Glassware, Chemicals Small Quantities. 
Catalog $3.00 Chem Lab Supplies, Dept PS 
1060-С Ortega Way, Placentia CA 92670. 
714-630-7902 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 2001 Foot 
Hill Blvd. ste-E12 Grants Pass Or. 97526. 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. Box 1, CATASAUQUA, PA 
18032 717-256-3087 


QUALITY MICROSCOPES from $160, stereos 
biologicals, free brochure; Econoscope, 1545 
Lee #2400, DesPlaines, IL 60018 


What is the fabric of space? Theory on space 
creation. $13.95 Salvo Distribution Р.О. Box 
1733 Summerville, SC 29483. 


ТАМР COLLECTIN 


1,000 STAMPS, $2.95. Guaranteed Worth 
Over $30 at International Catalog Prices! All 
Different. 55 Countries! Money Back. Other 
stamps io buy or return. Kenmore OP-067 
Milford, NH 03055 


300 Spectacular Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends. 5895, Вох 982F, To- 
ronto, Canada M4Y2N9. 


DISCOUNT. STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-В, HANFORD, СА 93232 


FREE Gold, Silver, Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, MI 48225 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


UNITED STATES 10 different mint commemo- 
ratives 10сепіѕ. Approvals. CORNETTA, РОВ 
1509-5, Lake Placid, FL 33852. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


LATHES 


Starting at $390 
Mills ‘Metals Books 


x Precision Instruments. 
XJ" Catalog $1.00 
543. 322.8502 (800 пит for order) 


CAMPBELL TOOLS COMPANY 


2100-P SELMA RD. · SPRINGFIELD, ОН 4 


CNC 3D Miling Machine from $3,495. PC- 
Controlled. Protyping. Modeling. Industry or 
Новев. — BOBCAD-CONTROLS - (310) 
606-9340 


FREE CATALOG • (304) 562-3538 


Choose From A Large Selection Of Shop, 
Metalworking, Tooling, much more! 


BOX 536-PS • HURRICANE, WV » 25526 


WANTED TO BUY 


Gold, Silver,"Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
1-800-932-1010/ 617-326-3442 


АТЕВ PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45982, Center Hill, FL 
33514-0459 


For rates & deadline information 
Call Randi or Paul 


1-800-445-2714 
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he 
У-2 
rockets | 
are stored | 
in huge cav- 
erns dug into hill- 
sides. To launch the 
bombs, they are hauled on 
special conveyors to cam- 
ouflaged concrete plat- 
forms. They are then 
hoisted to a vertical firing 
position and, with a great 
flash, projected upward. 
These V-2 missiles can 
reach a height of 60 to 70 
miles before descending to 
impact.” —February 1945 

The V-2, or Vengeance 
Weapon 2, was a liquid- 
propellant rocket devel- 
oped by the Germans be- 
tween 1938 and 1942. It 
was 46 feet tall and had a 
range of 190 to 200 miles. 
By 1945, more than 5,000 
were launched against 
England. After the war, 
much rocket technology 
was based on the V-2. 


| 


k the Pyrenees mountains of France, the world’s largest 
solar furnace raises metals and rare earths to the incredi- 
ble temperature of 7,000°F. Its purpose is to investigate 
their properties, grow giant crystals for electronic and nu- 
clear applications, and even make gems like rubies and sap- 
phires. Situated on a mountainside, this gigantic heat trap 
reflects light from a sun-tracking cluster of 63 flat mirrors, 
arranged in eight.rows so that none cast a shadow оп an- 
other, onto a mammoth paraboloid. This concave 
paraboloid, made up of 9,000 small mirrors, then projects 
the beam onto the material that is to be heated. Material is 
housed in a hearth 59 feet from the paraboloid that can 
hold up to three tons of steel and rotates slowly for even 
heating —February 1970 


According to the French government's National Center for 
Scientific Research, the solar furnace in Odeillo, France, is 
still in perfect working condition. 


75 Years AGo 


PISTOL йнсоснпо 


_ ARM STRAPS ~ 
loaded gun that акъ 2- GUIDER M 
ttaches to two ER 1 
guide-rods and Cc " 1 


straps to the forearm \ 
can be hidden up a 


sleeve. Once the release © ROJECTOR 

button is activated by wee 

pressing the elbow to the Basically a Hollywood 
hip, the projector spring gimmick, these spring-load- 
guilefully delivers the ed devices are fairly unreli- 
gun into your hand. able and can even be harm- 


—February 1920 | ful if they backfire. 


75 Years Aco 


п one day two men were able to cut down 
500 trees. They used a saw invented in the 
* early part of the war that is composed of 
chain links and cutting teeth of hard steel. This 


endless blade i is supported on four ball-bearing sprocket wheels 
ра: іп а light metal frame and it is driven by а small two-cylinder ben- 


zene engine. Trees can be cut almost level with the ground, saving a considerable 
amount of lumber. Only two men are required to operate this quick cutting device, 
saving both time and labor."—February 1920 
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SAMPLING A CENTURY OF POPULAR SCIENCE 


| 


25 Years Або а 


ог boat? Try a batten | $ 
powered 


radiophone | | 


100 Years Або 


б: light is inexpensive, 

clean, and easily con- 
trolled. With many more 

» advantages for household 
purposes than disadvan- 
tages, it is probably used 
more at the present day 
than any other form of arti- 
ficial illumination. Despite 
the rapid development of 
electric lighting, the use of 
gas in homes, offices, and 
stores is undoubtedly so 
convenient that for years to 
come it will be inducted as 
the chief means of illumina- 
tion."—February 1895 


Initiative. Teamwork. Determination. 


'These are the qualities 9 out of 10 employers look for in the people they hire, 
according to a national survey. These same employers say that one of the best 


places to develop these 


Today's employers want people who 


can think fast on their feet. gualines a Ene ose 


Whether you're leading 

a fire team or driving a tank, you'll learn how to make decisions, work with 
others, and solve problems-abilities that today's employers are looking for. So 
when it's your first day on the job, you'll already know how to hit the ground 


running. To find out more about how the Army can get your career- and your 


life- moving, call 1-800-USA-ARMY. ARMY. BE ALL YOU CAN BE. 


Introducing the TOYOTA Т100 ХТКАСАВ. 
It’s THE Toyota of BIG trucks. 


It’s having both spacious ROOM for six and AGILE 


handling. It’s having both a new 190-HORSEPOWER engine 


and sensible fuel ECONOMY.” It’s the rugged CAPABILITY 


of a welded steel cab and full-box frame combined with 


DETAILED refinements like 


a superbly CRAFTED interior 


and sophisticated SAFETY systems 


It's ап ALL-NEW truck that comes with Toyota's leg 


endary REPUTATION. The all-new Toyota T100 Xtracab 


из ENGINEERING that goes beyond 


Call 1-800-GO-TOYOTA for a BROCHURE and 


NEAREST DEALER 


Ф) TOYOTA T100 


I Love What You Do For Me 


the location of your 


